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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3nKe Ha ypOBHE cpenHero oOmero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJOXKEHUM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBartesibHOM TporpaMmsl, npeictaBieHHbix B GI'OC COOQO, a Takxe
c yuérom denepanpHol paboueld mnporpaMmbl BocnuTaHuss W KoHuenmuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3aLUAX
Poccuiickoit deneparuu, peaau3yomux OCHOBHBIE 00pa30BaTelIbHBIE MPOTPAMMBI.

[Iporpamma o ¢uszuke onpeaenser o0s3aTeIbHOE MPEIMETHOE COJIepKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUS TEM U Pa3/iesioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKH y4eOHOTO TPOIecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYarOIIMXCA.
[Iporpamma 1o ¢usuke AaéT MpeAcTaBICHHE O LEsAX, COACpNKaHUM, OOIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHHUS W Pa3BUTUSA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (Qu3nky yriayOJIEHHOTO YPOBHSI IMO3BOJISIET PEAU30BAThH
3aJja4i MPO(PEeCCHOHANbHON OPUEHTAIH, HANPaBICHO HA CO3JaHhe YCIOBHM s
MPOSIBJICHUS] CBOUX MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEM KaXKIIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOAWMBI I MPOJOJKEHHs O0O0pa3oBaHUs B
OpraHu3auuax HpodeccCHOHATBLHOr0 O00pa3oBaHUs MO Pa3IU4YHbIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATBbHOCTSIM.

B nporpamme o ¢usmke onpenensiroTcs MiIaHupyeMble pe3yJIbTaThl OCBOCHUS
Kypca (U3MKH Ha YpPOBHE CpemHero oO0miero oOpa3oBaHUsA: JWYHOCTHBIE,
MeTanpeJMeTHble, TNpeaMeTHble (Ha  yrayOonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHM K JUYHOCTHBIM,
METAnpeJMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYaroIINXCS, OCBOMBIIHMX
nporpammy 1o (U3MKe Ha YPOBHE CPEIHETO 00111ero 00pa3oBanus Ha yriayO0iaEHHOM
YPOBHE, SIBIIIETCS] CACTEMHO-EATEIbHOCTHBIN MOJIXO/I.

[Iporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBbIE PE3yIbTaThl OCBOCHHMS Kypca (PM3HKHU Ha yIiIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHHUS;

coJiepkanue yueoHoro npeamera «Dusmka» 1o rojgam 00ydeHusI.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENAMU (DU3UKHU ISl COCTABIICHUSI CBOMX pabOYUX MPOrPAMM.

[Iporpamma no ¢u3Kke He CKOBBIBAET TBOPUECKYIO MHUIIMATHBY YUYHUTENEH U
NPEAOCTAaBISICT BO3MOXXHOCTH IS pealii3alldd  Pa3JIUYHbIX METOJANYECKUX
MOJXO/JOB K TMpernojlaBaHuio (U3UKU Ha YIIIYOJIEHHOM YPOBHE TPHU YCIOBUU
COXpaHeHUs 00s3aTENbHON YaCTH COJEP KaHUS Kypca.

®du3nka Kak Hayka O HauOoJsiee OOUIMX 3aKOHaX MPHUPOIbI, BHICTyNas B
KayecTBe y4eOHOIo IMpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWUI 00 OKpykaromieMm mupe. [IIkoapHBIN Kype GU3NKN — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBIICHWH, HM3y4aeMbIX XUMHUEH, OHMOJIOTHEH,



dbuszudeckoir reorpadueld u acTpoHomueir. Mcmonp3oBaHWE UM aKTMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeNuiio XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B c(hepe SHEPreTUKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYCHHS] HOBBIX MAaTE€pPUAJIOB C 3aJaHHBIMU CBOMCTBaMu. V3ydeHue Quznku
BHOCUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMUpPOBAHUE YMEHHUIN MPUMEHSTh HAYYHBI METOJ IMO3HAHMS
P BHITIOJTHEHUU UMM YUEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpEJHEro 001IEero 00pa3oBaHus MOJ0XKEH
pAI uael, KOTOpPbIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoea wyenocmmnocmu. B COOTBETCTBUU C HEH KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3UKA
00beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus npeanonaracT HCMNOJb30BAHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKONW HAYKH, OCMBICICHUE CBS3H Pa3BUTHUSA
(bU3HKY C pa3BUTUEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU TTpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc usuku yriry0i1EHHOTO ypOBHS
IpeAnoiaraeT 3HakOMCTBO € IMIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJIOTUYECKUX
MIPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTrcs Ha
YpPOBHE OONIMX TMPEACTABICHUN M COBPEMEHHBIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea Ixonocuzayuu peanusyercs TIOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHMsI, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKxke 00CYyXKIAeHUs
po0JIeM palluoOHATBLHOTO MPUPOIONIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaep:KaHus MPorpaMMsbl 1Mo (PU3KKE JOJKHO OBITh MOCTPOEHO HA
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO noaxoaa. s ¢usuku peanuzanus 3TuX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTOIB30BAHUH CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIIEro ¢akropa ydeOHoro mpomecca. [ns yrmyOnéHHoro
YPOBHSI — 3TO CHUCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOIO0 SKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTANbHBIE YUYEHUYECKHE OMBITHI MPU HM3YYEHHUH HOBOTO
Marepuana, JabopaTopHbie paOOThl U pabOThI MpakTukyma. [Ipu 3ToM BO3MOKHBI
JBa crioco0a peanu3arui GU3nIecKoro MpakTukyma. B mepBoM ciiydae mpakTUKyM
npoBoauTcss 6o B koHIe 10 m 11 kmaccoB, mubO mocie MEpBOro U BTOPOTO
MOJIYTOJUHM B KaXXIOM M3 3TUX KiaccoB. BTopoil cocod — 3To uHTEerpanus padbor
PaKTUKyMa B CHCTEMY JIA0OPATOPHBIX padOT, KOTOPbIE MPOBOJSATCA B MPOLECCE
u3ydeHus: pasznena (temsl). [Ipu sTom moj paboTamMm TpakTUKyMa MOHUMAETCS
CaMOCTOSITEJILHOE ~ HCCIIEOBaHUE, KOTOPOE HPOBOJAUTCS IO PYKOBOICTBY
CBEPHYTOr0, 0000IMIEHHOTO BHUIa O€3 MOMIaroBOi MHCTPYKIIHH.



B nporpamme 1o @u3Mke cHUCTeMa YYEHHYECKOTO JKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa MpPEJCTaBICHAa €IWHBIM TepeyHeM. Bridop
TEMAaTUKH JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOr0 Mpolecca UCXOAsl U3 OCOOCHHOCTEN OYPOYHOIO
IUTAaHUPOBAaHUST W OCHalleHus: kabuHeta ¢Qusuku. [lpu sToM obOecneunBaeTcs
OBJIaJIeHUE OOYYaloIMMUCS YMEHHSIMHU TMPOBOJUTH TMpPSMbIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME yaeIsIeTCS PEIISHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a]]a4 IPUOPUTETOM SIBIISIOTCA 3a7a4U C SIBHO 33JIaHHOMN
¥ HESBHO 33JJaHHOU (PU3UYECKON MOJEIBIO, TIO3BOJISIONINE TPUMEHSTh N3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJIHOTO paslena Kypca, TaK U HUHTETpUpPYS
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIIIOTCSL 3aJaHusl Ha OOBSCHEHHUE/TPEJCKa3aHUue TMPOTEKAHUS (PUINUECKUX
SIBJICHUN M TIPOLIECCOB B OKPY’KaloIllel >KU3HU, TpeOyrolue BbiOopa (pu3nuecKon
MOJICJH JJIsl CUTyaIllH MPaKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

B cootBerctBrM ¢ TpedoBanussMu @PI'OC COO k maTepHaIbHO-TEXHHYECKOMY
o0ecreyeHunto y4eOHoro mporecca Kype Gu3uku yriryOJI€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs AOKEH H3Y4aThCS B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOuHere (GU3MKM JODKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
000pyIOBaHUE /IS BHIMIOTHEHHS YKa3aHHBIX B TPOrpaMMe 1Mo (PU3uKe YICHHUECKUX
OIBITOB, TAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKXKE JEMOHCTPALMOHHOE
000pyI0BaHUE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHH C
NPUHIATIOM MHUHUMAIBHON JIOCTAaTOYHOCTH M OOECIeYMBaeT IMOCTAHOBKY
NEPEYNCIIEHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMid st
UCCIICIOBAHMUSI  M3yYaeMbIX SIBICHUH H  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX MPAKTHUYECKUX padboT
dbopMupyeTcss B BHJIE TEMAaTHYECKHX KOMILJICKTOB M 00OECrednBaeTCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydarommuxcs. Temarnueckue KOMILUIEKTHI
71a00paTopHOTO O0OPYAOBAaHUS JOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE TM(POBBIX JabopaTopuil.

OCHOBHBIMU HETSIMU U3yYeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dopMupoBaHne HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYCHUIO TPHUPOJABI, Pa3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHUX
CITOCOOHOCTEH;

pa3BHUTHE TIPEACTABICHUI O HAYYHOM METOje TO3HaHWs U (popmupoBaHUE
MCCIIEJIOBATEITLCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa W3yYEHHS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;



dbopMHpoBaHrE YMEHUN OOBSCHATD SIBJICHUS C UCIOIB30BAHUEM (DU3UUECKUX
3HAHWHA W HAYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHWE TPEACTABICHUA O poH (PU3UKH I Pa3BUTUA JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX cdepax Oyyien
npoecCHOHaNbHON  ACSITENbHOCTH, CBSI3aHHBIX C (PU3UKOM, TOJrOTOBKA K
TanbHEHIIeMy 00yYCHHUIO B 3TOM HAIpaBIICHUH.

JlocTmkeHne 3TUX Telield 00ecTieunBacTCsl PeIIeHUEM CISAYIOIMNX 3a1ad B
Iporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpETHET0 00IIero o0pa3oBaHus:

NpUOOpPETeHNE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHAX,  BKIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DHU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPO(PU3HKHY;

dbopMHpOBaHNE YMEHHUI MTPUMEHATh TCOPETUICCKUE 3HAHUS I O0BSICHCHHUS
bu3nUecKux SIBICHUN B MPUPOJE W JUISI TPUHSITHS TPAKTUYCCKUX DPEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 33JJaHHOMN (DU3UIECCKOM
MOJIENIbIO, 3a/ladu, MOAPa3yMEBAIOIIUX CAMOCTOSITENbHOE CO3JAaHue (U3UUECKOU
MOJIENI, aJeKBAaTHOW YCJIOBHSIM 3aJladyd, B TOM 4YHCIIC 3aJad WHKEHEPHOTO
XapakTepa;

NOHUMaHUuEe (U3MUECKMX OCHOB M TPUHIHUIIOB JCHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKUX IIPOIIECCOB, UX BIMSHUS Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIIBHOTO TUTAHUPOBAHUS W IIPOBEICHHUS
bu3HUeCKNX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuy  uHOOpMaInH,
OTIPEJICIICHHS] IOCTOBEPHOCTH TTOJIYYEHHOTO pe3yJIbTaTa;

CO3JaHHME YCJIOBHM JUIS Pa3BUTUS YMEHHH IPOCKTHO-HCCIICIOBATEIBCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCuoHaIbLHON ACSITEILHOCTH, CBI3aHHON
¢ (PUBUKOM.

B coorBerctBun ¢ tpeboBanusimu OGI'OC COO yroyOnéHHBIN ypOBEHb
U3ydeHus: ydeOHoro mnpeamera «®Pus3nka» HAa ypOBHE CPEIHETO OOIIETro
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUIMMUCS, IUIAHUPYIOIIUMU TPOAOHKEHHE
00pa30BaHUs MO CHEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TIPODHIIAL.

Ha u3ydenne ¢pusuku (yriayOnEHHBINA ypPOBEHb) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 yacoB: B 10 kiacce — 170 1acoB (5 yacoB B HENEIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennmaraemerii B mporpamMme TO0 (QU3MKE TMepeyeHb J1abopaTOpPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MPOBENCHUST JTA0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTOA MO3HAHUS MPUPOIBI.

dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHsiit MeTo1 o3HaHUS U
METO/Ibl UCCIIeI0BaHUS (PUBNYECKUX SBJICHUU.

OKCHEepUMEHT U Teopus B Ipoliecce MOo3HaHWs Npupoisl. Habmronenue u
HKCIIEPUMEHT B (DPU3HUKE.

CriocoObl  m3MepeHus: (U3MYECKUX BEIMYMH (QHAJIOroBble U LU(POBBIC
U3MEpUTEIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHUid  (U3MYECKUX  BeIWYUH  (a0comoTHas W
OTHOCHUTEIIbHASA).

MopaenupoBanue GuU3NYECKUX SIBICHUNA U MPOIECCOB (MaTepUaabHas TOUYKA,
a0COJIFOTHO TBEPI0E TEIO, UACATbHAS KUAKOCTh, HCAIbHBIN a3, TOUEUHBIH 3apsin).
I'unores3a. PuU3nyecKuii 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTU. Du3ndeckas Teopusl.

Ponb 1 mMecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MUpa, B IPaKTUYECKOU IEATEIbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

M3mepeHne cuiibl TOKA U HANPSKEHUS B LIENHU ITOCTOSIHHOTO TOKA IPH IIOMOIIU
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKoOMCTBO ¢ HH(poBoi nadoparopueil no ¢usuke. [Ipumepsl nu3mMepeHus
(bu3nYecKuX BEITUUYHH MIPHU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBrxkeHre. OTHOCUTEIBHOCTh MEXAHHMYECKOTO JABUKEHUSI.
Cucrema oTcuéra.

[Tpsimast m oOpaTHas 3a/1a4l MEXAHHKHU.

Panuyc-BeKTOp MarepuagbHON TOYKH, €ro IPOEKIUH Ha OCU CHUCTEMBI
KoopauHart. TpaekTopus.

[lepemenienue, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) M
YCKOPEHHE MaTepHaJIbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOODPJIHHAT.
CnoxxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOYKM OT BPEMEHU U HX
rpauKy.

CBoOogHOe TMajicHHe. YCKOpEeHHE CBOOOIHOTO mMajcHHus. J[BIKeHHE Tela,
OpOILLIEHHOTO0 TOJI YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTb KOOpJMHAT, CKOPOCTH H
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHU U X IPAPUKH.



KpuBoimHeHoe  IBWKEHWE. J[BHKEHHWE  MaTEepUaJbHOM  TOYKH IO
OKPYXKHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmom m wacrtora oOparieHwus.
LlenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTeJlbHOE (TaHI€HLMAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEpUATbHOU TOUYKH.

TexHuueckue yCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBUKEHUE CHAPSAIOB, LIEMIHBIE, IIECTEPEHYATHIE U PEMEHHBIE IIEPEIAYN, CKOPOCTHBIE
JTUQTHI.

JHemoncmpayuu.

Mopenb cuCTEMBI OTCUETA, WIUTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHK
JBHKCHUSL.

CriocoObI ucclIeI0BaHUs IBUKEHUN.

Wnmroctpanyst npeneabHoro nepexoia 1 U3MEpEeHue MrHOBEHHOM CKOPOCTH.

[TpeobpazoBaHue ABUKEHUHN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne ABMKEHHUS Tena, OpPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHuEe YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUIM, CKOPOCTEMN ABUKEHUS OJHOTO U TOTO KE TEIIa
B Pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

M3ydeHre HEpaBHOMEPHOTO ABMIKEHHS C LIEIBIO ONpPEAEICHUs MITHOBEHHOU
CKOPOCTH.

N3mepenne ycKopeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKCHUU.

N3mepenne  yCKOpEHHs CBOOOTHOTO MaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue U POBOIL TabopaTopun).

W3yuenue nBu>keHus Teia, OpoieHHOro Topu3oHTaibHo. [IpoBepka runoressl
O NPsMOM MNPONOPLUUOHAIBHOW 3aBUCUMOCTH MEXIY AAJIbHOCTBIO IIOJETA U
HayaJlbHOM CKOPOCTBIO TEJIA.

N3yueHne IBHKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH NIEPHOJA OOpAIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HprotoHa. MHepuumanbHble cucTteMsbl OTCYéTa. [IpmHIHAN
oTHOcuTeNnbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCUETA (ONpENEICHUE,
IPUMEPBHI).



Macca Tena. Cuia. [IpyHIMN Cynepro3uiuy Cui.

Bropoii 3akoH HproTOHa 1151 MaTepranbHON TOUYKH.

Tpernii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHUS. OKBHUBAJICHTHOCTh TPABUTAIMOHHON W
VHEPTHOMN MacCCBhl.

Cuna TsKecTd. 3aBUCUMOCTb YCKOPEHUSI CBOOOTHOTO MaJIEHUSI OT BBICOTHI HAJl
MOBEPXHOCTHIO MJIAHETHI U OT T€OrPaPUIECKON MUPOTHI. J[BUKeHIE HEOSCHBIX TEll
U uX cnyTHUKOB. 3akoHbl Kemnnepa. [lepBas kocmuyeckass CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenne. Cuiia TpeHUS CKOJIBXEHUS U CUJIa TPEHUSI TOKOS.
Koaddumment tpenus. Cuia COnpoTUBICHUS MPU ABUKEHUH TEJa B KUIKOCTH UITH
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTpOMCTBAa M TEXHOJOTUYECKUE MPOLECCHl: MOAININITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOmronenre 1BIKEHUS TEJl B MHEPIIUATIBHBIX U HEMHEPIIMAIbHBIX CHUCTEMaXx
OTCYETA.

[IpyHINMI OTHOCHUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIIBHO HEMHEPIIUAIbHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOAEHCTBYIOLIEN TPUIIOKEHHBIX K TEIY CHII C IPOU3BEACHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CUJI, BOBHUKAIOUIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepenne Mmacc mo B3auMOAEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MMAICHUH.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
MIJIOCKOCTH.

[IpoBepka ruMOTE3bl O HE3ABUCUMOCTH BPEMEHU JBIXKEHHUSI Opycka IO
HAKJIOHHOM MJIOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MAcChlI.

HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT X AehopMallHH.

N3yueHne NBUKEHHSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON uepes
NErKuii OJIOK.



N3mepenne kodpduirenta TpeHUs: Mo BEIMYMHE YIIIOBOTO Koddduumenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBUKeHUsST OpycKa MO HAKIOHHOM IUIOCKOCTU C MEPEMEHHBIM
K03 PULIMEHTOM TpEeHUSI.

N3ydenune nBUKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomtotHo TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTelIbHOE ABUYKECHHE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrioxxeHue cuJl, IPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

YcmoBust paBHOBECHS TBEPAOTO TeNA.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3TNIHOE PABHOBECHE.

TexHuuecknue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHSL.

Bunbr paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnemoBanne ycClOBHM PaBHOBECHUS TBEPAOTO TeENA, HMMEIOLIETO OCh
BpAILICHUA.

KoHcTpynpoBaHH€e KPOHIITEWHOB M PACYET CHII yIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOIIAJAb ONIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepuanbHON TOYKH, CUCTEMBI MaTe€pPHUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMbI MaTepHAIbHBIX TOUYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMiynibe CUIibl 1 U3BMEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE 1BHKEHUE.

MoMeHT ummyiabca MarepuaibHOM TOUkHW. [IpeacTaBieHue O COXpaHEHUH
MOMEHTa UMITYJIbCA B [IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM M Ha KOHEUYHOM IiepeMemeHuH. [paduueckoe
IpeICTaBlIeHUE PAOOThHI CHIIBI.

MOIITHOCTb CUJIBI.

Kunetnueckass sHeprusi MarepualbHOW TOYkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKOW SHEPIUU MAaTEpUAIbHON TOUKH.

[loTeHuManbHble W HENOTEHUUANbHbIE CWIbL. [loTeHUManbHas >HEPrHsl.
[ToTenmnmanbHas sHeprust ynpyro neGopMUpOBaHHOW NPy uHBL [loTeHIManbHas
SHEprusd Teja B OJJHOPOJHOM I'PaBUTAIMOHHOM MoJie. [lToTeHIanpHas SJHeprus Tea
B T'PAaBUTALIMOHHOM II0JI€ OJIHOPOJHOrO Iapa (BHYTpM M BHe Iapa). Bropas
KOCMHUYECKasi CKOPOCTb. TpeThss KOCMUUYECKAS] CKOPOCTb.



CBs13b paOOTHI HENOTEHIIUATBLHBIX CHII C U3MEHEHHEM MEXaHUYECKOUM SHEepruu
CUCTEMBI T€J. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHym i HWACATbHOM XUAKOCTU KaK CJEICTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBIA MTUCTOJIET, TUPOCKOII, PUTYypPHOE KaTaHHE Ha KOHbKAX.

JHemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

N3mepeHne MOITHOCTH CHUJIBI.

V3meHeHmne sHepruu Tela MPH COBEPIIICHUN PaOOTHI.

B3anMHble TNpeBpallleHHs] KUHETHUYECKONM M MOTEHUHAIBHOW SHEPruil mpu
JICVUCTBUM HA TEJIO CUJIbI TSXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTrUuu Mpu CBOOOHOM MA/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

N3mepenune nMmiyibca Tejia o TOpMO3HOMY MYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIISE M1 MOLTHOCTH CHJIBI
TATH.

CpaBHEHME U3MEHEHMS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMO/ICHCTBUH.

N3mepeHre KHHETUYECKOW SHEPTUH TeJla [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHHUs TOTCHITMATIBLHON YHEPTUM MPYKUHBI C pabOTOM CHIIBI
TpPEHUS.

Omnpenenenue padOThl CHIIBI TPEHUSI NPU ABWKEHHHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Mosekyasipuast pu3nka 1 TepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIE MOJIOXKEHUSI MOJIEKYJIsipHO-KuHeTnyeckoil teopun (MKT), wux
ombITHOE 0OocHOBaHme. Jlnddysus. BpoyHOBCKOE NBIKEHNE. XapaKTep IBIKCHHUS
Y B3aMMOJECWUCTBHUSL 4YaCTHUI[ BeUeCTBA. MOJIENN CTPOCHUS Ta30B, KUIAKOCTEU W
TBEPBIX TEJ U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJieky (atomoB). KonnuectBo BemiecTBa. [loctosiHnast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. Illkana
temneparyp Llenbcusi.

Mopenb UeanbHOrO ra3a B MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU: YACTHUIIBI
ra3a JBH>KYTCsl XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOconoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B



UJCATPHOM Ta3e C TIOCTOSHHBIM KOJWUYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBICHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsi3b  MeXIQy JaBJICHUEM M CPEAHEH  KHUHETUYECKOW  JHEprueu
NOCTYIATEIbHOT0 TEIJIOBOTO JBHXKEHUS MOJIEKYJ MJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUH UI€aJIbHOTO I'a3a).

CBs13b a0COJIFOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOW SHEPTUEH MTOCTYIIATEIBHOIO TEMJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHnueckue yYCTpPOWCTBA M TEXHOJIOTUYECKHUE IPOLIECCHl: TEPMOMETD,
OapomeTp, MoyyeHue HaHOMaTepUasoB.

Hemoncmpayuu.

Mogenu 1BUKEHHS 4aCTHUIl BELIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Buneoposnuk ¢ 3anmuchbio peaibHOro OpPOyHOBCKOTO JIBUYKEHUS.

Juddy3us xkuIKocTen.

Mogens onbita lTepHa.

[IputsixeHne MONEKYIJIL.

Mogenu KpuCTalsInueCKuX peléToK.

HabGnronenue u ucciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomuol, npaKkmukKym.

HccnenoBanne 1mporecca YCTaHOBIEHMS TEIUIOBOTO PABHOBECUS IPH
TEMJI000MEHE MEXKTY TOPSUYCH 1 XOJIOAHOU BOJIOM.

N3yueHne H30TEPMHUYECKOrO Ipolecca (PEeKOMEHIOBAHO HMCIOJIb30BAHHE
1dpoBoii 1abopatopun).

N3yuyenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHHS COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKONW CUCTEMBbI. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpel
TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHUS BEJIMUUH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoanHamMuku. (CamMonpoW3BOJIbHAs — pejlakcalus
TEPMOJIMHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mogens wuaeanbHOrO ra3a B TEPMOJWHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHEe MenaeneeBa—KianelpoHa U BBIpaXKEHUE JII BHYTPEHHEW SHEPTUMU.
VYci10BUus IPUMEHMMOCTH 3TOW MOJICNIM: HU3Kas KOHUEHTPALMsl YACTHUL], BBICOKHE
TeMneparypsl. BolpaxkeHue Jj11 BHyTPEHHEH SHEPruUd OJTHOATOMHOTO HJI€ATBLHOIO
rasa.

KBaszucratnyeckue u HECTATUUECKHUE TTPOLIECCHI.



OnemenTtapHas paboTa B TepMoaAnHAMUKe. Beruncienne pabotel o rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEPruu
TEPMOJIMHAMUYECKOW  cucTteMbl 0Oe3  coBepuieHust pabotel.  KonBekuwus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenbHas TEIIOTa CropaHusd
ToruBa. Pacu€r konuMuecTBa TEIUIOTHI Mpu Temionepenadye. [lonstue 00
aanabaTHOM TIpoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYyTpeHHsAs1 dHeprus. KoamyecTBO TEeIIOThI
u paboTa Kak Mepbl U3MEHEHUS BHYTPEHHEW SHEPruud TEPMOJUHAMUYECKOU
CUCTEMBI.

BTopoii 3aKk0H TepMOJMHAMUKH J1JI1 pABHOBECHBIX ITPOLIECCOB: UEPE3 3aTAHHOE
PAaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAs
aaunabaTa. AOCOJIIOTHAs TeMIrepaTypa.

BTopoii 3ak0H TepMOIMHAMUKHY J1J151 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOMKHO
nepenaTh TEIyIoTy OT 0oJiee XOJIO0IHOTO Tela K 0oJiee HarpeToMy 0e3 KOMIeH CaIluu
(Knay3uyc). Heo6patumMoCTh IPUPOIHBIX ITPOIIECCOB.

[Tpuniunel gercTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. Hukm Kapno.

DKOJIOTUYECKHE aCIEeKThl MCIOJIb30BaHMS TEIUIOBBIX ABUraTeneil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHuuecknue yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3EIbHBIA W KapOIWOpaTOpPHBINA JABUTATENM, MapoBas TypOUHA,
MOJIyYEHHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJI0OB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIN3AIMs OMOOPTraHUYECKOTO TOTUIMBA TSt
BBIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTHUU.

Jemoncmpayuu.

H3meHenune TeMneparypsl Npu ainadaTUYECKOM PACIIUPEHUU.

Bo3ayuiHoe orauso.

CpaBHEHUE yAEIbHBIX TEINTIOEMKOCTEN BELIECTB.

CriocoObl UI3MEHEHUSI BHYTPEHHEH YHEPTUH.

Hccnenosanue aqnabaTHOTO mpolecca.

KoMmbroTepHble MO/IENN TEMIOBBIX IBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenune yaenpHON TENI0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

N3yueHre B3aMMOCBSA3U IHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPhI KUTICHUS AKUJTKOCTEH.



Tema 3. Acpecammnivie cocmoanusn eéewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. Y aenbHas TEIIoTa
napooOpa3oBaHusl.

HacellieHHble W HEHachbIIeHHbIE TMapbl. KadyecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTH Y IABJICHMS HACBIIIEHHOTO Mapa OT TEMIIEPATYPbI, UX HE3ABUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpATyphl KUTICHUS OT JaBJICHUS B
YKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTbD.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctauioB. [lmaBneHne W Kpuctaiuszauus. YJIelbHAs TEIIOTa ILIABJICHUSA.
CyOnumarnus.

Jedopmanmu TBEpOTO TeMa. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacmupeHue KUIAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacuupeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpPTrUn B Pa30BbIX MMEPEX0IaxX.

YpaBHEeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTsKeHHE. KondPuiMeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnspusie sBieHus. /[aBiaeHne noa NCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckne yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHL:  KUIKHUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Hemoncmpayuu.

TerutoBoe pacmmpeHue.

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>XKEHHOM JIaBJICHUM.

N3MepeHue Cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUTBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie sBieHUsI.

Moeny HEHbIOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HccnenoBanne HarpeBaHus U MIABICHUS KPUCTAIIMYECKOTO BEMIECTBA.

Bunbr negopmarimii.

Hab6mronenne mansix aedopMarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCIAPEHUS KUIKOCTEM.

N3mepenune yaenpHON TENIOTHI IUIABJICHUS JbJA.

N3ydeHre CBOMCTB HACBIIICHHBIX apOB.



W3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLEHKa Macchl MapoB B
IIOMELICHNUH.

N3mepenne kodrppuimenTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jedopmaluu  pe3UHOBOro odpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JjekTpoauHaAMMKA.

Tema 1. dnekmpuueckoe no.e.

OneKkTpu3aums Ten U €€ MPOSBICHUs. JJNEKTpUYECKUM 3apsan. JlBa Buna
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAIEKTPUKA W  IOJYIPOBOIHHKHU.
DneMeHTapHbIN JIEKTPUYECKUN 3apsa. 3aKOH COXPAaHEHHUS JIEKTPUYECKOT0 3aps/a.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsapl. 3akoH Kymnona.

DinekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUYECKUAE 3apSbl.

Hampsok€HHocTh  nekTpuueckoro  moiisa.  [IpoOusiid  3apsa.  Jlunuwm
HaIpsHKEHHOCTH JIEKTPUIECKOTO MOJsA. OHOPOIHOE MIEKTPUUYECKOE TOJIE.

[loTeHIHAIBHOCTD JJIEKTPOCTATUYECKOTO IOJIs. Pa3HOCTH NOTEHIMANIOB U
HamnpsbkeHue. [loTeHnumanbHas BSHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSHYKEHHOCTH MOJS U Pa3HOCTU
NOTEHIMAIOB ISl DAJIEKTPOCTATUYECKOro TMois (Kak OJHOPOAHOTO, TaK U
HEOJHOPOIHOTO).

[IpuHIMI CYyNIEPIIO3UIINY FTEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsnpa. Ilome paBHOMepHO 3apspkeHHOUM cdepnl. Ilone
PaBHOMEPHO 3apsKeHHOro mo o0béMy 1mapa. Ilome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HANps>KEHHOCTH S3TUX MOJEH H
DKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHS 3apPsI/I0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TOJIE. JuaiiekTpryeckast
IIPOHUIIAEMOCTD BEIIECTBA.

Konzencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOopa.

[TapamnenbHOE coeMHEHNE KOHIeHCaTOpoB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIBI B OJTHOPOJHOM JJIEKTPUYECKOM ITOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, IJIEKTPOCTaTHYECKas 3allUTa, 3a3eMJIEHUE 3JIEKTPONpHOOpOB,
KOHJIeHCcaTophl, reneparop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M MPUHIIUIT JEUCTBHS JIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IIIAPUKOB.



DIIEKTPUUYECKOE TTOJIE ABYX 3aPSIKECHHBIX ILUIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOAHUKH B JIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH ILIOCKOIO KOHIEHCAaTopa OT IUIOIIAIH
MJIACTUH, PACCTOSHUS MEXAY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHJIEHCAaTopa.

3apsiaKa v pa3psiKa KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKMUKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenune npeBpaiiieHrs SHEPTHH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3IIyYEHUs CBETOAMO/IA.

M3ydeHne npoTeKaHus TOKa B LENH, COAEpKaIIe KOHAEHCATOP.

Pacnpenenenune pPa3HOCTH MOTEHIIAJIOB (HampsiKeHuUs) npu
IIOCJIEI0OBATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuyecKuili mox.

Cuna toka. [TocTOsIHHBIN TOK.

YcnoBus CymeCTBOBAHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTouHmkm
toka. Hanpsikenue U u D1C é&.

3akoH OMa J1J1g ydacTKa LeIu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb CONMPOTUBIICHHS OJJHOPOIHOTO
IIPOBOJHMKA OT €ro JUIMHbl W IUIOIIAAM TIONEPEYHOrO0 CEYEHHUs. Y IEIbHOE
CONPOTHBIICHUE BELIECTBA.

[locnenoBarenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHNE MPOBOJHUKOB.
Pacuét pa3BeTBn€HHbIX nekTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TeraoBas MOLIHOCTb, BBIAEISEMas Ha
pe3ucTope.

O/IC v BHyTpeHHEE CONPOTUBIICHUE UCTOUYHHMKA TOKA. 3aKOH OMa JIJ1s1 TOJITHOM
(3aMKHYTOM) dJIEKTpHUYECKOW 1ernud. MOIIHOCTh HMCTOYHHMKA TOKa. KopoTkoe
3aMBbIKaHHE.

KoHzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3Mepenune Cuiibl TOKa U HANPSIKEHHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMpPSDKEHUS IS PE3UCTOpA,
JIaMITbl HAKAJIMBAHUS U CBETOAUO/A.



3aBUCUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IU TTOTIEPEYHOI0 CEUEHHS M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHUBJICHUSI TIPU MIOCTOSSTHHOM
HaIPSHKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE ralbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

Cnoco0sl coelMHeHUsI UICTOYHUKOB Toka, J/{C Oatapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJFOCAMU UCTOYHHKA TOKA OT
CHJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HccnenoBanye CMEIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKCHHS I JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepmeTrpa (BoJIbTMETPA).

N3mepenune D/1C 1 BHYTPEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu DJIC raapBaHUYECKOro 3jJeMEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIIMAIOB MEXIY MOJIIOCAMU UCTOYHHKA TOKA OT
CWJIBI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ pa3nuunsix cpeoax.

DOnekTpuyeckas MNPOBOJUMOCTb  PAa3jIMYHBIX  BELIECTB.  JIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTUBICHUSI METANIOB OT
Temrneparypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[ToynpOBOTHUKH. CobOcTtBeHHass NpUMECHasT  MPOBOJUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

DNEeKTPUUECKUA TOK B JJIEKTPOJHUTAX. DJICKTPOJUTHYECKAs AUCCOIUALIUS.
Onektponus. 3akoHsl Dapajnes 115 ANEKTPOIH3a.

DOnekTpuyeckuid Tok B razax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznuyHbie TUIIBI caMOCTOSATEIBHOTO pa3psiaa. Monnus. [1nazma.

TexHHuecKre YCTpOICTBA M MPAKTHUECKOE INPUMEHEHHE: Ta30pa3psiiHbIe
JIAMIIbl, 3JIEKTPOHHO-Ty4eBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3ucTop, (GOTOAUO, CBETOUO, TAIbBAaHUKA, paQUHUPOBAHKIE MEJIH, BHITUIABKA
TFOMUHUS, HIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.



3akoHb! ekTposnsa Papazes.

HckpoBou pa3psia 1 MPOBOJAUMOCTb BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmukKym.

HabGnronenue snekrponusa.

N3mepenue 3apsia OJHOBAIEHTHOTO MOHA.

HccnenoBaHne  3aBUCUMOCTH  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpA  OT
TeMIIepaTyphbl.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.

DuU3NYeCKUI TPAKTUKYM.

CriocoOb1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOH30BAHUEM aHAIOTOBBIX U
U(POBBIX HM3MEPUTENBHBIX NMPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecKuX BEJIMYMH, MPOBEPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp U3 pPadoT,
ONMCAHHBIX B  TEMATHYECKUX  pazfenax «YUYEHUYECKUH  HKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIe CBI3H.

Nzyuenue kypca ¢puzuku yriay0iaéanoro yposss B 10 kimacce ocyuiecTBisercs
C Y4YETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpedmemnole NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nOo3HAaHUA: SBICHWE, HAay4YHbIA (DakT, rumoresa, (pu3mveckas BEIWYWHA, 3aKOH,
TEOpHsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHHUE, MOJEIb, HW3MEPEHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1a00paTOpHs.

Mamemamuka: pelnieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUMS,
napabona, runepoona, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue QPyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIIMHU HA OCH KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

Buonozua: mexanndeckoe JBHKEHHE B XKMBOU mpupone, nuddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUIeH Cpesbl,
yTHIM3ausl OMOOPraHMYECKOro TOIUIMBA JUIi  BBIPAOOTKH  «TEIJIOBO» U
AIIEKTPOIHEPT UM, TOBEPXHOCTHOE HATSHKEHUE U KAaIWJUISIPHBIC SIBJICHUS B IPUPO/IE,
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusa: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJTYy4YEeHUE HAaHOMAaTepHUalioB, TEIJIOBBIE CBOMCTBA
TBEPJIBIX TEJ, )KUJKOCTEH M Ta30B, KUJKUE KPUCTAIIBI, JIEKTPUUYECKHUE CBOICTBA



METAJUIOB,  JJIEKTPOJWUTHYECKAs  JUCCOLMALMS, TajlbBaHWKA, BJECKTPOHHAA
MUKPOCKOTIHSI.

T'eocpagpus: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpazoBaHUEe JIBUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CYXOro U IKHUJKOTO TPEHHS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIUHU
(KpOHIUTENH, peméryaTble KOHCTPYKIUH), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHUKE (TMPOCKON, BOJOMET W JAPYTrHUE), BUTATEllb BHYTPEHHETO
cropanusi, mapoBas TypOuHa, OBITOBOM XOJOIUIBHUK, KOHJIUIIUOHEDP, TEXHOJIOTHH
MOJIyYEHHUsSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
ra3opa3psAHbIC JTaMIIbl, TTOJIYITPOBOIHUKOBBIC TPUOOPHI, TAIbBAaHUKA.

11 KVIACC

Pa3znen 4. JDiaekTpoauHaMuKA.

Tema 4. Macnummnoe no.e.

B3anmopnelcTBEe TOCTOAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOM uWHAykKuuu. I[IpuHomn cyneprno3uuuu
MAarHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIUY.

MarauTHoe 1oJie MPOBOJAHUKA C TOKOM (TIPSIMOTO IMPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuina Jlopenna, e€ HanpaBjieHUE U MOYIb. J[BHokKeHHE 3apsKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM IMoJje. PaboTa cuisl Jlopenna.

MarnauTHoe 1nose B BeuiectBe. PeppoMarHeTUKM, napa- U TUaMarHeTHUKH.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTHMYECKHE IMPOLECChl: MPUMEHEHUE

MOCTOSIHHBIX MAarHMTOB, AJEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTPOABUTATEND SAKOOM, YCKOPUTENIH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

KaptuHa  nauHMI  WHAYKIMA  MAarHUTHOTO  MOJs  IOJOCOBOTO  H
MOJAKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

KapTuHa muHUN MArHUTHOW MHAYKIHH OIS JUIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumonercTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

HaOmnroienrie 1BUAKEHUS MMy4YKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI NEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomeol, npaKkmukKym.



HccnenoBanue MarHMTHOI'O MOJISI TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue AeHCTBUA MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cuinbl Amriepa.

N3ydenne 3aBUCUMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OnpenerneHne MAarHUTHOM MHAYKIMY HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. dnekmpomazHumnas UHOYKYUAL.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUHMHU. [IOTOK BEKTOpa MAarHUTHOM
uaaykuun. OJIC uHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOM uHAykuuu Papajes.
Buxpesoe anektpuueckoe noise. Toku Dyko.

OJIC MHAYKIUM B TPOBOJHMKE, JIBMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHIYKTUBHOCTM B I1IENMM TOCTOSIHHOTO TOKA.
SBnenne camonnaykunn. 3/1C caMOMHIYKIUN.

DHeprusi MarHUTHOT'O MOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHndeckre yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECChl: MHAYKIMOHHAS
Me4Yb, COJICHOM/I, 3allIUTa OT JICKTPU3ALMU TEJ NIPU ABUKEHUN B MArHUTHOM T0JIE
3emin.

Hemoncmpayuu.

HaGmronenue siBieHus 3JeKTPOMarHUTHOW WHIYKITHH.

UccnenoBanne 3aBucumoctd JJIC HMHAYKUUH OT CKOPOCTU HW3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuno Jlenua.

[Tanenne MarauTa B allOMUHHUEBOM (MeIHOM) TpyOe.

SIBneHne caMOMHAYKIUH.

Uccnenoanne 3apucumoctd IJIC caMOMHIAYKIIMKU OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B ILICTIH.

Yuenuueckuii skcnepumenm, nadopamopmusvie pabomuol, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIIHUH.

OnpeneneHne MHAYKIIUU BUXPEBOTO MATHUTHOTO TOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIIUAH.

COopka MOJIeTu AJIEKTPOMArHUTHOT'O TeHepaTopa.

Pa3nen 5. Kosie0aHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedoanus.

Komnebarennnasa cucrema. CBoOOIHEIE KOI€OaHUS.

[Mapmonnueckue kosnebanusi. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHMUE.
DHepreTuyeckoe OnucaHue (3aKOH COXpaHEHUsS MEXaHWYeCKOW 3Hepruu). BeiBoa



JMHAMHYECKOTO OMHMCAHUS TApMOHUYECKHX KOJIEOAHUN M3 UX SHEPreTUYECKOro U
KMHEMATUYECKOTO OITMCAHUS.

Ammutyna u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUM HCXOIHON
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuog u uacrtora kosnebanuid. Ilepron manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTU4eckoro MastHuka. llepmoa CcBOOOAHBIX KOJE€OAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaromux konebanusx. BeiHy)aeHHbie Konebanus. Pe3onanc.
Pe3oHancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJNIEOaHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJIOIMYECKHUE IIPOLIECCHI: METPOHOM, Yachl,
Kayellu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMmorpad.

JHemoncmpayuu.

3anuch K0ue0aTeIbHOTO ABUKEHHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJA MAJIbIX KOJI€OaHUM Irpy3a Ha HUTH OT
aAMILTUTYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuil U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJI€OaHUI OT COMPOTUBIICHUS.

Hccnenoanne kojebaHUM Tpy3a Ha MACCUBHOM TMpYXHHE C LEJbIO
(bopMHpOBaHUs MPEACTABICHUIN 00 UACATbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUN.

HabGmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

W3mepenne mnepuosna CBOOOHBIX KOJIEOAHHM HHUTSHOTO W MPYXKHUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBH)KEHUS Tella B X07l€ KOJICOaHUH Ha YIIPYTOM I0/IBECE.

N3yuyenue ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMIMX KOJIeOaHMi.

HccnenoBanne BBIHYKICHHBIX KOJIEOAHUN.

Tema 2. dnekmpomazcnumnuple KonedaAHUA.

KoneGarenpHbiii KOHTYp. CBOOOJHBIC AJICKTPOMArHUTHBIE KOJIeOaHUS B
ujealbHOM KoJsiebaTenbHOM KOHType. Popmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHAEHCATOpa C aMIUIUTYAOU CHJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYE.

3aTtyxaronme 3JIEKTPOMAarHUTHbHIE Kos1ie0aHuUs. Boinyx1eHHbIE
AIIEKTPOMAarHUTHBIE KOJIeOaHUsI.



[lepemenHbIi TOK. MOIIHOCTH MEPEMEHHOIO TOKAa. AMIUIUTYAHOE U
JeCTByIOIIEEe 3HAUYEHUWE CHUJIBI TOKAa W HANpSOKEHHs MpH pa3iuyHOM (dopme
3aBUCUMOCTH IIEPEMEHHOI'0 TOKA OT BPEMEHH.

CuHyconJanbHbIi NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENHM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpspKkeHHi.

Uneanpubiii  Tpancopmartop. IlpomsBoacTBo, mepemadya u TOTpeOICHHE
IIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TMPU MPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHMYECKHE MPOLECCHI: JIIEKTPUUECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

JHemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

3aBUCUMOCTb 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuIorpaMMBbl 3J€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTpOMarHuTHOTO TeHEPATOopa.

BbIHyX/IeHHbIE CUHYCOUJAbHbIE KOJIEOaHUSI.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU IEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mMoOCIENOBAaTEIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpOoHCTBO M IPHUHIIMI IEUCTBUS TpaHCchopmaTopa.

Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKyMm.

N3yuenne Tpanchopmaropa.

HccenenoBanne MEpEMEHHOTO TOKA 4epe3 IMOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

Habmronenue 31eKTpOMarHuTHOTO pEe30HAaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 6OIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSA HMX pacnpocTtpaHeHus. llomepeunsle wu
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpocTpaHEHWs W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)k€HHE, INpeloMiIeHHe, MHTephEepeHLus U
nudpaxius.

3Byk. CkopocTb 3ByKa. ' poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAKOLIEN CPELBI.



DJIEKTPOMATrHUTHBIE BOJIHBL. Y CIOBHUS U3JIy4YEHHUS JIEKTPOMATHUTHBIX BOJIH.
B3anMmHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  NPEJIOMIICHHE,
noJispu3anus, uHTepdepeHuns u qudpakius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE DJIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHIMNBI paguOCBA3U U TeNEBUACHU. Panuonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHuyeckrue yCTpPOWCTBA M IPAKTHYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tene@oH, CBY-neus,
YJIBTPA3BYKOBasl IUArHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromieecs Ten0 Kak MCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUN.

Habmronenue oTpakeHus U MPeIoMIICHHUS] MEXaHUUECKUX BOJIH.

Hab6monenune uarepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTON KoseOaHuM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, TPEIOMIICHHUE,
noJisipu3anus, 1upakuus, tHTepPepeHIus.

OO6Hapy:xeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOMU cpene. Jlyu cera.
To4euyHbIN UCTOYHHK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OoTpakeHusi cera. [locTpoeHune n3oOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBETA. AOCOIIOTHBIN MOKAa3aTENb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeNb NpesioMiieHns. [I0CTOSHCTBO 4acTOTHI
CBETA U COOTHOULIEHMWE JUIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YEPE3
IPaHUILy pa3zeia IByX ONTUYECKHUX CPE/.

Xox nyueit B mpusme. [ducnepcusi cBera. CloXHBIM cocTaB Oeoro cBeTa.
[1Ber.

[TonHoe BHyTpeHHEe OoTpakeHue. lIpenenbHblii yroa mojiHoro BHYTPEHHETO
OTPaKEHHS.



Cobuparomue 1 paccenBarolye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHUE
U ONTHYECKasl cuja TOHKOM JMH3bL. 3aBUCUMOCTh (POKYCHOTO PacCTOSIHUS TOHKOM
chepuueckol JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPETOMIICHHS.

dopmyiia TOHKOM JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOW3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHH TOYKH W OTpe3Ka MPsMOM B
COOMpAIOUIUX U PACCEUBAOIINX JIMH3AX U UX CUCTEMAX.

OnTtuueckue mpubopel. Paspemaromnias crmocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHblE WCTOYHUKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KApTUHE OT JBYX KOTEpEHTHBIX HWCTOYHUKOB. [Ipumepsl KilaccMueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. [udpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
INIABHBIX ~MAaKCUMYMOB TP MaJA€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonsgpusanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JyIa,
nepuckon, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpPOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIICHNs CBETA.

HabnroaeHune noaHoro BHyTPEHHETO OTpakeHHs. Mozellb CBETOBOA.

HccnenoBanne XoJa CBETOBBIX IIYYKOB Ye€pe3  IUIOCKOMNApasUIEbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne cBOMCTB M300paKeHUI B JIMH3AX.

Mojenu MUKpOCKOMa, TEJIECKOMNa.

Hab6monenune naTepdepennu ceera.

HabGnrofnenue BETOB TOHKHUX IMJIEHOK.

HaGmronenue nudpakiuu ceera.

N3yuenue nuppakimoOHHON PEIETKY.

Habmonenue nudpakiinoOHHOTO CIIEKTpA.

HaGmronenne nucnepcuu cBera.

HabGnronenue noisipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HAIPSIKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

M3mepenne nokasaress npeaoMiIeHUs CTEKIa.



HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHHUS OT BemecTBa (Ha
pUMepe KUJIKUX JIUH3).

N3mepenne poKycHOro pacCTOSIHHS pacCeUBAIOIINX JTUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIUH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTep)EepeHIINN U TTOJISIPU3AIIN CBETA.

N3yueHne noysgpu3alry CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINN JIa3epHOTO U3IIYyYEHHUS Ha JIBYX IIENIX.

HaGmronenue nucnepcum.

HabGmonenne u uccienopanne qudpaKIimOHHOTO CIIEKTpa.

N3mepenne IirHbl CBETOBOM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4EHUS! CBETOAMOMA MPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cienUAJIBLHONH TEOPUHA OTHOCHTEIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
T€OPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpazoBanust  JlopeHiia.
VYcenoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJjICHUe
BPEMEHU U COKpaIICHUE JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBl. JDHEPIrus
MTOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTMYECKHE MPOIECChl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKui IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue WMIyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTtuil (10
dboTorpadusiM TPEKOB 3apsHIKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnyckynapHno-60110601l Oyaiu3m.

PaBHOBeCHOE TeMiIOBOE M3NIy4YeHHE (MU3JIydeHHE aOCOITIOTHO YEPHOTO Tela).
3akoH cMmelienus: Buna. I'unore3a I[lnanka o kBaHTax.

®doTOHBI. DHEPTUs U UMITYJILC (POTOHA.

dotorpdekt. OnbiTel A. I'. Cronerosa. 3akonsl ¢poTodddexra. YpaBHeHUE
OunmTenHa 1 Gorodddexra. «KpacHas rpanuima» dhortodaddexra.

JlaBnenne cBeta (B UYaCTHOCTH, [laBJieHWE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O W aOCOJIOTHO OTpakarollyto moBepxHocTh). OmnbiTel 1. H.
Jlebenena.



BonHoBble cBoMcTBa yactul. Bonnel ne bpoiurd. iimaa BosHbl 1e bpoins u
pasMepbl 00NacTH JIOKAIM3AIMU JBWXKYIEWcs dacTuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPEneIEHHOCTEH
['eitzenOepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIAUOI.

Jemoncmpayuu.

®otor(pdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETro0 (hoTodddekra.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYHNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToanon.

Conneunas Oartapes.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPaKmMuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus ¢hotodddexra.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOIMO]T OT HAMPSIKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpoeHUsi aroMma. [lnmaHerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. M3nydenue u norsorieHue GOTOHOB IIPHU MEPEXOIE aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOH.

Buasl ciektpoB. CrieKTp YpOBHEH 3HEprun atoMa BoJA0pPO/a.

CrnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHbIN
aHau3 (CIIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

HaGmronenne MMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHLL.

OnpenenieHue JJIMHBI BOJHBI JTA3€PHOTO U3JTYUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HaOmnroienue TMHE4aToro CnekTpa.

HccnenoBanue CrieKTpa pa3pe’KEHHOr0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHBIX YACMUY.

Hyxionnass moznens snpa IeiizenOepra—lBanenko. 3apsia sanpa. MaccoBoe
yucio sapa. U3oronsl.



PagunoaktuBHOCTE. Aub(da-pacnaj. OJIEKTPOHHBII W MO3UTPOHHBIN OeTa-
pacnaz. I'amma-u3nydyeHue.

3aKOH pPaJAMOAKTUBHOTO pacnaja. PaamoakTHBHBIE H30TONBI B MPUPOJE.
CBOICTBa MOHU3UPYIOLIETO H3IY4YCHHS. BiusHME paTMOaKTUBHOCTH Ha >KUBBIE
opranu3Mbl. EcrectBeHHbli PoH n3nydyenus. Jozumerpus.

OHeprusi CBsI3M HYKJIOHOB B siape. AnepHbie cuibl. [ledekT maccel gapa.

Anepurie peaknuu. [enenne u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIOPaBIsIEMOT0 TEPMOSAEPHOTO CHHTE3a. ODKOJIOTMYECKUE aCIEeKThl pPa3BUTHUS
SAIEPHOUN YHEPIETUKMU.

Mertozas! perucTpanyy U UCCIETOBAHUS JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBHS. bapuoHbI, ME30HBI UM JIENTOHBL.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riatooHHass MOAENb aIpOHOB.

@uznka 3a npexnenamu CranaaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPTHUS.

EnuHCcTBO U3nyecKkoil KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTHYECKUE IPOLIECCHI: JO3UMETP, KaMmepa
Busnbcona, siepHblil peakTop, TEPMOSIACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OoTOrpadpusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETDA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

Otansl pa3BuTHS acTpoHoMUU. [IpuknagHOEe 1 MEUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpuMeHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSCHEHHUS MPHUPOIBI
KOCMHUYECKHX OOBEKTOB.

MeTonbl  aCTpOHOMHYECKUX HccieoBaHUl. (COBPEMEHHBIE ONTHYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EepHast aCTPOHOMHSI.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3JbI, IJIAHETHI, UX BUJIUMOE
JBHKCHUE.

ConneuHas cucreMa.

Connue. ConHeuyHas akTUBHOCTb. McTounuk sHeprum ConHua u 3BE3.

3BE3/1bl, X OCHOBHBIEC XapaKTEPUCTUKHU. /J[narpaMma «CEKTpaIbHbIN KJIacc —
CBETHUMOCTB». 3BE3NBI TJIABHOM IOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Boaronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama [Nanaktuka. Ilonoxkenne n nBuxenue CoaHua B
lNanaxktuke. Tunel ramaktuk. Paguoranaktvku u kBazapbsl. YEpHBIE ABIPHI B SApax
TaJaKTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pa3beranue ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

MacmrtabHas crpykrypa Beenennoit. MetaraiakTuka.

Hepeménnnie mpobieMbl aCTPOHOMUM.

Yuenuueckue navnooenua.

HabGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHUHA JJIsI OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapus U SpKue
3BE3MBI.

HaGmonenuss B Teneckon JIyHbI, IUTaHET, TYMAaHHOCTEH M 3BE3IHBIX
CKOILICHUMU.

DuU3NYeCKUI IPAKTUKYM.

CriocoObl u3MepeHust PU3NYECKUX BEIUYUH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTaTUYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHUH.
OneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bu3MUecKuX BEIMYMH, MPOBEPKA NPEIJOKEHHBIX THUMNoTe3 (BbIOOp W3 padoT,
OMMCAaHHBIX B  TEMaTHYECKUX  pazlenax «YUEHHUECKUH  DKCIEPHUMEHT,
nabopaTopHble pabOThI, MPAKTUKYM).

O06o01maroiiee NOBTOPEHNUE.

O06o001eHne U cucTemMaTu3alus CoJep KaHusl paszie]oB Kypca «MexaHukay,
«MonexynsipHas pu3MKa U TEPMOJUHAMUKAY, « DNEKTPOAMHAMUKAY, «Konebanus u
BOJHBI», «OCHOBBI CHEIUATBLHON TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
busnKay, « JMIEMEHTHI ACTPOHOMHH B aCTPOPUZHKNY.

Ponr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHYCCKOM,
COILIMAJILHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKU U
aACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPa, 3HAUYCHHE ONMHCATEILHOM,
CUCTEMATU3UpYyIOUIe, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOM  (DyHKIMIA
busrgecKkoil Teopuu, posib GU3NIECKON TeOprur B POPMUPOBAHUY TIPEICTABICHUI
0 (u3NYECKOW KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpPa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJACTABICHUN O IPUPO/IC.

MexknpeaMeTHbie CBA3H.

N3yuenue kypca pusuku yriayoaéHHoro ypoBHs B 11 kiacce ocyliecTBiseTcs
C Y4YETOM COJEpPKATENbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OuoJ0THH, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemmnoie nonaAmMuUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (aKT, rumoresa, (hU3MUecKas BEIUUYMHA, 3aKOH,
TEOpusi, HAOJIIOJICHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIbHBIE TPUOOPHI, I pOoBast 1a00paTopus.



Mamemamuxka: penieHWE CHUCTEMbl YpaBHEHHH. TpHUroHOMeTpuyeckue
(GYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpPHI M WX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 37€MeHTAapHBIX (QyHKUMNA. [Ipu3Haku NOmOOMS TPEYroNbHUKOB,
onpeiesIeHue IoNaau TOoCKUX GUryp u oobEma Ter.

Buonozua: >nekrpuyeckue SBIEHUS B JKUBOW MNpPUPOJE, KoJieOaTEIbHbIC
JBIDKEHUS B JKMBOM THPHUPOJAE, SKOJOTMYECKHE PHUCKH TPH IMPOU3BOJCTBE
AIIEKTPOIHEPTUU,  DIIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPY’KAIoIIEeW  Cpejbl,
yIbTPa3BYKOBasi JMATHOCTHMKAa B MEJIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IpUPOJE.

Xumusa: CTpo€HUE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKASI CTPYKTYypa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMSI KPUCTAITMUECKON PEIIETKH, CTIEKTPaIbHBIN aHAIU3.

T'eocpagpua: wmarnuTHBIE TONIOCA 3€MJIM, 3aJ€KM MArHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoJIBUraTeNb SIkoOM, reHepaTtop MEepeMEeHHOro TOKa, MHIYKIMOHHAs Ieyb,
JMHUU 3JIEKTpoTepeiad, AIEKTPOJABUraTeNb, pajap, paIuonpuéMHHK, TEIEBU30D,
anteHHa, TteiedoH, CBY-meub, yIbTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, I€pHAS SHEPreTUKA U HKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA I[TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOEHUS YueOHOoro mnpenmera «Duzukay
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPECHHEH MO3UIIMECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
OMbITA W OMNbITA JEITEILHOCTH B MPOLIECCE Peaau3alliid OCHOBHBIX HAIpaBJICHUH
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTD TPAKAAHCKOM MO3ULIUU O0YUAIOIIETOCS KaK aKTUBHOTO
1 OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX TYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIIpPaBJICHUHM B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICUCTBOBaTh C  COUMAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM M BOJIOHTEPCKOU JIESITETbHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAaPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBE/ICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IESATEIIBHOCTH YUEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOMYMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHPY, BKIIOYAsA OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NMUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



WHTEPEC K Pa3IuIHbIM chepaM mpodecCHOHaTBHON eI TETHHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIM
BBIOOp Oynayiel mpoeccuu U peann30BbIBATh COOCTBEHHBIE KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTU
(U3UKHN HA TPOTSHKEHUU BCEH JKU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPodIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEWMCTBHM B OKPYKAIOIIECH cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

pacuIupeHue OmNbITa AESITEIBHOCTH 3KOJIOTHYECKOW HAmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

IHEHHOCTH HAYYHOI'0 MO3HAHMUHA:

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKOIN HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HUCCIEI0BATEIbCKYIO
JeATEebHOCTh UHIUBUYAILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENbHO  (opMyNIHpoOBaTh U aKTyalM3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENbHOCTH, 3aJaBaTh NAapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS;

BBISBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEUYUST B PaccMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;

pa3pabaTbiBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLUXCS
MaTepUalIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pPE3yJbTATOB LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN JIEITEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peaibHOro,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciienoBarejbcKkue 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMHU MOHATHSIMU U METOAAMHU
bu3nUecKoil HayKH;



BIAJCTh  HaBBIKAMH  YYCOHO-WCCIEAOBATEILCKOM W MPOCKTHOU
NEATeTLHOCTH B 00JIacTH (PU3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB pEIICHHUS 3ama4  (PU3NYECKOTO
coJiep KaHus, MPUMEHEHHIO Pa3IMYHBIX METO0OB MIO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINN, TPEOOPa30BAHUIO U MPUMECHECHHIO B PA3IMYHBIX YICOHBIX
CUTyaIlisX, B TOM YHCJIE MPHU CO3JAaHUHU YUEOHBIX IPOCKTOB B 00JACTH
bu3uKy;

BBISIBIISATh TIPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3ajaady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPTyMEHTHI  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIACHUH, 3a/JaBaTh MapaMeTphbl U KPUTECPUU
peIeHus,

aHAJIM3UPOBAaTh TIOJYYCHHBIC B XOJIc PCIICHHWS 3aJa4d pPe3yJIbTaThl,
KPUTHYCCKH OIICHUBATHh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOMN
JCATCIBHOCTH, B TOM YHCJIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;
YMETh TICPCHOCUTh 3HAaHHMS 10 (QU3HKE B TPAKTUYCCKYIO 00JacTh
JKU3HEEITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTei;
BBIJIBUTATh HOBBIC UJICH, IIPEIaraTh OpUTHHAIBHBIC ITOAXObI U PEIICHHUS,
CTaBUTh MTPOOJIEMBI U 33/1a4YH, JIOITyCKAOIIHNE aJIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH MOTy4eHUsI HHPOpMAaIK (U3HMYECKOTO COACPKAHUS U3
VUCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH IOUCK,
aHallu3, CHCTEMAaTU3allMI0 M MHTEPIPETAlNI0 MHPOPMALUU pa3IHYHbIX
BUJIOB U (OPM TMpECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMaALIUU;

UCIIONIb30BaTh CpeIcTBa HH(DOPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMM B  PEIICHWH KOTHHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOJIEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3Ha4yeHUs WHGOpMalMU M IEJIEBOM ayAUTOpUH, BBIOUpas
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YATU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKH HW BO BHEYPOUHOMH
NEeATEIIbHOCTH;

pacrno3HaBaTh NPEANOCBUIKM KOH(MIMKTHBIX CHUTyallMd U CMAr4arthb
KOH(JIUKTBI;

Pa3BEPHYTO U JOTUYHO U3JIAraTh CBOXO TOYKY 3PEHHUS C UCIIOIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIIOJIB30BaTh IPEUMYILECTBA KOMAHIHOW U UHAUBUYAJIbHOU
paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBUM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOTO YJI€HA KOJIJIEKTUBA;

IIPUHAMATh L€ COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHIKEHHUIO: COCTABIATH ILIAH
JAEUCTBUIM, pacpeesIATh poju ¢ yU€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJAa M KaXJOTO YYAaCTHHUKAa KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipeularatb HOBBIE IIPOCKTHI, OLICHUBATh HJIEH C IIO3ULUM HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTYaLHSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh UHULIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSATENBLHO OCYIIIECTBIIATH TO3HABATENLHYIO ACSTEIBHOCTh B 001aCTH
(U3UKK M ACTPOHOMMH, BBISIBIISATH POOJIEMBI, CTABUTh U (POPMYJIHPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3aJa4, IUIaH BBIMOJIHEHUS MPAKTUUYECKOH pabOThl ¢ YYETOM UMEIOUINXCS
PECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH y4eOHOTO IPEIMETA Ha OCHOBE JIMYHBIX MPEIIOUYTECHHIA;
7ieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAMIMU B 00J1acTU
(GU3HUKY, TIOCTOSHHO TIOBBINIATH CBOM 0OOPa30BATENBHBIA U KYJIbTYPHBIHA
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

AaBaTb OLCHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,
OICHNBATb COOTBCTCTBUC PCIYJIbTATOB LCIIAM,



e BJIAJCTh HAaBBIKAMH IIO3HABATENIbHON peQueKCHH KaK OCO3HaHUSA
COBEpIIAEMBIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

e HUCIOJB30BATh MPUEMBI peICKCUH AJIs OLIEHKU CUTYyAaIllH, BHIOOpa BEPHOTO
peleHus;

e yMETh OILICHMBATh PHUCKH W CBOEBPEMEHHO NPUHUMATH PEHICHHS MO HUX
CHIJKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU aHaJIU3€ Pe3yiIbTaTOB
AESITENbHOCTH;

e TPHUHUMATH CeOsl, MOHMUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA,;

e IMPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpH aHaju3€ pPe3yiIbTaTOB
JeSITENbHOCTH;

e IIpHU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI TIO
¢u3uke Uil YpOBHSA CpedHero oomero oOpa3oBaHus y O0O0yyarolmuxcs

COBEPIIIEHCTBYETCA AMOIMOHATIBHBIN UHTEJUIEKT, MIpEAMoJIararoIii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO0  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAINPABICHUS PA3BUTUS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHANILHBIM HU3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIFOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yClexy, ONTUMU3M, HTHULUATUBHOCTh, YMEHHE E€HCTBOBATh, UCXOIS U3
CBOUX BO3MO>XHOCTEH;

e OMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh TOHHMMATh 3SMOIMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTBIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CHIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

e COLMAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUSI C JAPYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspemiatb KOHMIUKTHI.

[MTPEJMETHBIE PE3VJIbTATBI

K xoHiy oOyuenusi B 10 knacce ipeMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:



NOHMMAaTh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTHYECKOM, COIMAIbHOW M OTHUYECKOM cdepax edaTenbHOCTH
YeJioBeKa, POJb U MECTO (M3HKU B COBPEMEHHOUN HAy4YHOM KapTHHE MUPA,
3HAYEHUE OIUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU M
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (PU3HUECKOW TEOPHUU B
(dbopMHpOBaHUU MTPEACTABICHHUN O (PU3UIECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (U3NUEeCKUX Tell U MPOIECCOB
(sBHEeHMIT): MHEpIUaNbHas cUcTeMa OTCcuéra, adCONIOTHO TBEPAOE TEJo,
MaTepHualibHasi TOYKa, pABHOYCKOPEHHOE JIBUKEHHE, CBOOOJIHOE NaJeHUE,
abcomoTHO ymipyras jaedopMaius, aOCOMIOTHO YNPYyroe M aOCOJOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIN Ta3a, JKUIAKOCTH M  TBEPAOTO
(KpUCTAILITUYECKOTO) TeJa, UeaIbHBINA T'a3, TOUEUHBIN 3apsi, OJTHOPOTHOE
AIEKTPUYECKOE TIOJIE;

paznuyarth ycCIOBUSA (TpaHULbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKUE IMPOLIECChl U  SBJICHMUS,
UCIOJIb3YysI OCHOBHBIE TIOJIO)KEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOT0 ABMKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
ABW)KECHUA, TpeoOpazoBaHus lanumes A CKOPOCTH U TEpEMEIICHHUS,
3aKkOHbl HbIOTOHA, TPUHLOMUIN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHHMSI, 3AaKOHBI COXpPaHEHUSI UMITYJIbCa U MEXaHUYECKOU
HHEPruH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBHSI pPABHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH
¢u3nyecKuX 3aKOHOB: IMpeoOpa3oBaHMi ['anuies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMMIYJIbca M MEXaHUYEeCKOM
HHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble TmoJokeHus MKT wu 3akoHBI MOJIEKYJISIpHOW (U3UKUA W
TEPMOJUHAMHMKN (CBSI3b JIABJICHHMSI HWJEAIBHOTO Ta3a CcO CpeaHen
KMHETHMYECKOW HHEpruer TEIUIOBOrO JBMKEHHUS U KOHIIEHTpalMe ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
SHEPruer TErIOBOro JBHKEHHUS €ro YacTHUL, CBS3b JIaBJICHUS HUIEaJIbHOTO
raza C KOHUEHTpAlMEW MOJIEKYJl MU €ro TEMIIEPATypOu, YpaBHECHHUE
MenneneeBa—Knanelipona, mepBbIdA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHUs! PHEPIruU B TEIUIOBBIX IMpOIEccax), MPU 3TOM HCIOIb30BATh



MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MeHeneeBa—KnaneiipoHna;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SBJICHMS, HCHOIB3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIMAIbHOCTh
AIEKTPOCTATUYECKOTO TOJIA, MPUHUIUN CYNEPHO3UIMUA BIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUs NPUMEHMMOCTH 3akoHa Kynona, a
TaKXe MPAKTUYECKU BA)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Ji ydacTka
UenyM Y JJId 3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyis—JIeHna,
npaBuia Kupxroda, 3akonsr @apajes AJist 3JIEKTPOIU3a);

OMHKCHIBATh (PU3UYECKUE TPOIECCHl W SIBJICHUS, HCIOIB3YsS BEITUYUHBI:
MEPEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJN, CUJIA,
MOMEHT CUJIbL, IaBJIICHUE, TOTEHIUAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPIrus,
MEXaHU4YeCKas YHEPTHs, paboTa CUIIbI, ICHTPOCTPEMUTEIILHOE YCKOPEHUE,
CUJla TSKECTH, CWJIa YNOPYTrOCTH, CHJIa TPEHUSA, MOIIHOCTb, SHEPrusd
B3aMMOJICUCTBHS Tema ¢ 3eMIIEN BOIM3H €€ MOBEPXHOCTH, DHEPTHUS YIIPYTOi
nedopMalvK MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS DJHEPTUsl HUICaTbLHOTO
OJIHOATOMHOTI'0 Ta3a, paboTa ueaabHOIo ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJl naeanbHOro TEMiIOBOrO IBUTATENSA; JIEKTPUUYECKOE TOJIE,
HaNpsHKEHHOCTD AJIEKTPUUYECKOTO TOJIS, HAPSHYKEHHOCTD MOJISI TOYEYHOIO
3apsiia WIKM 3apsKEHHOro 11apa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIHAI
AJEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHLMAIOB, 3JICKTPOIABHXKYIIAS
Cujia, cuja TOKa, HANPSKEHUE, MOIIHOCTh TOKA, JIEKTPUUYECKass EMKOCTb
IUDIOCKOTO  KOHJEHCATOpa,  CONPOTHUBJIEHHWE  y4yacTKa  Lenu  C
MOCJIEIOBATENBHBIM U MAPAIJIEIBbHBIM COCIMHEHUEM PE3UCTOPOB, SJHEPTHS
AIEKTPUUYECKOTO TOJISI KOHAEHCATOPA;

OOBSCHATh  OCOOEGHHOCTH  MPOTEKaHUS  (U3UYECKUX  SIBJIICHMIM:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KCHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, MudPy3usi, ucrnapeHue,
KUIIEHUE U KOHJEHCAIIMS, TJIaBJICHUE U KPUCTAIIM3alusl, HAPABIEHHOCTh
TeIIoNepeaayu, JICKTPU3aALUS TeJ, SIKBUMOTEHIIMAILHOCTh MOBEPXHOCTHU
3apsiKEHHOT O MTPOBOJIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKON BEIUUUHBI OT
IPYTOU C UCTOJIb30BAaHUEM MPAMBIX U3MEPEHUM, IPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MMOJYYECHHOM 3aBUCUMOCTH
bu3nyecknux BEIWYMH B BUJE TpadukoB c y4EToM aOCOTIOTHBIX
MOTPEIIHOCTE  M3MEPEHM, JenaTh  BBIBOJBI IO  pe3yJbTaram
WCCIIEIOBAHUSI;



MPOBOJIUTH KOCBEHHBIC H3MEPEHHUS (U3UYECKUX BEIMYHUH, MPU OTOM
BBIOMpPATh ONTHMAJIBHBIA METOJl M3MEPEHUs, OIEHUBATh aOCONIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMNBITHI IO MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIIaHUPOBAThH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIE PEe3YyJbTaThl U JieJlaThb BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUIIOTE3bI;

coOJII01aTh MpaBuiia 6e30MacHOro TPy/la MpU MPOBEICHUH UCCIIETIOBAHUM B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpaKTUKyMa U y4eOHO-
HCCIIEIOBATENIbCKOM M IMPOEKTHOM JIESITEABHOCTH C HCHOJIb30BAHUEM
W3MEPUTETHHBIX YCTPOUCTB 1 1a00PaTOPHOTO 000PYI0BAHUS;

pelaTte pacy€THBIE 3aJjadyd C SIBHO 3aJlaHHOM WM HESBHO 3aJaHHOU
¢bu3nYecKoil MOJENbI0: Ha OCHOBAaHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (QU3MUECKON MOJENM, OTBeYarolmed TpeOoBaHUSIM 3ajaud,
MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIATHI PU3UUECKUX
TEOpUH MpPHU HUCIOJH30BAHUU MaTeMaTHYECKHX METOJIOB pEUICHUs 3ajady,
MIPOBOAUTH PACUETHI HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yIbTaThl U KOPPEKTUPOBATh METOJIBI PEIICHUS C YUYETOM MOTYyYSHHBIX
pE3yIbTaTOB;

pemaTh KadyeCTBEHHbIC 3aJaud, TpeOylollhe TNPUMEHEHUS 3HAaHUM U3
Pa3HBIX pa3JenoB Kypca PU3NUKH, a TAaK)KE WHTETPAIlUU 3HAHUN U3 APYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
IETIOYKY pacCyXJACHUN ¢ OOpO Ha U3yUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKUE SIBJICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAaHMUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PA0OTHI UBMEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATH U OIIEHUBATDH MOCIEACTBUSL OBITOBOW M TIPOU3BOICTBEHHON
NESATETbHOCTU YeJIOBEKa, CBS3aHHOW ¢ (PU3MYECKUMH IIpolleccaMu, ¢
MO3UIINHN IKOJIOTHUECKON O€30MMacCHOCTH, MPEJICTABICHUN O palliOHATLHOM
MPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAyKM W TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTUSL UYEIOBEUECKOTO
0O0IIIECTBA;

MIPUMEHSITh pa3lInuHbIe CIOCOOBI paboThl ¢ MHpopMaruen (Ppuznueckoro
COJICp’KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTUW, TIPU 3TOM HCIOJIb30BATh COBPEMEHHBbIE MH(OPMAlMOHHbIE



TEXHOJIOTUH JUISI TOMCKA, NEpepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAyYHO-TIOMYJISIPHOM WH(GOPMAINH, CTPYKTYPHUPOBAHUSI M MHTEPIPETAIINH
uH(oOpMaIMK, TOJIYYEHHOM U3 Pa3IMYHbIX HCTOYHHKOB, KPUTHUYECKH
aHAIM3UPOBaTh  NOJIydyaemMyro  HMH(OpManuo0 U OLEHuBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUK;

MPOSIBIIATH OpraHU3alMOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHHUM B MTPOIIECCE BHITTOJIHEHUS
MPOEKTHBIX U Y4EeOHO-UCCIEA0BATENIbCKUX PadoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM pPa3jIuYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHAIFHO PaclpeaessiTh ACSTEIbHOCTD
B HECTaHAAPTHBIX CHUTYallUsIX, aJICKBATHO OLICHMBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYMIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAyiel npodeccuoHanbHOM AesTeIbHOCTH O
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIIs.

K xoHiy oOyuenusi B 11 knacce npeIMeTHbIC pe3yJIbTaThl HA YIIIYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MMOHUMATh POJIb GPU3UKH B IKOHOMUYECKOU, TEXHOJIOTUUECKOM, COIMaIbHON
U ATUYECKOUN cdepax NesTeTbHOCTH YeJIOBeKa, POJib U MeCTO (M3UKU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
NEATEIBHOCTA YEJIOBEKa M JAJbHEHIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUYEHUE OINHCATENbHOM, CHUCTEMATU3UPYIOIIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (YHKIUNA (U3HUECKOW TEOPUU — DJIICKTPOJIUHAMHUKH,
CHEIUANTbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOW (U3MKH, POJIb
¢busndeckoil Teopud B (POPMUPOBAHUU TPEJCTABICHUN O (U3MUECKOU
KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MHpa B OOIEM PsAy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJACTABICHUN O PUPO/IE;
pa3inyath yCIOBUS IPUMEHHUMOCTH MOieel (PU3NUECKUX TN U MPOIECCOB
(s1BJI€HMIT): OJTHOPOJHOE DIIEKTPUUECKOE U OJHOPOJAHOE MATHUTHOE TOJIA,
rapMOHMYECKUE KOJieOaHUsI, MaTeMaTHYECKUM MAasITHUK, WJeabHBIN
PY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, uJeaabHbIN
K0JIe0aTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTO SApa U
KBAaHTOBOM MOJCIIM CBETA;

paznuyaTth ycioBUsS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB, MMOH