AHHOTAIIUA
1o y4eOHOMY Kypcy: «Pu3uka yriayoJeHHbId Kype»
cpeaHero ooulero oopasoanus 1-4 kiaace

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YypOBHE cpeaHero oOiero oOpa3oBaHUS
pa3pa0oTaHa Ha OCHOBE MOJIOKEHUW U TPeOOBaHMI K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHON MporpaMmsl, peactaBieHHbIX B PI'OC COO, a Takxke
c yu€roM (enepasibHOM paboueit mporpammbl BocnuTaHuss W Konuenmuu
npenojiaBanus yueobHoro npeamera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3aUIX
Poccuiickoit @enepaninu, peaqu3yoinx OCHOBHbIE 00pa30BaTEeIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usuke onpenensier o0s3aTeNbHOE NPEIMETHOE COAECPIKAHNUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUS TEM U Pa3/IeJiOB
y49eOHOTO TIpeaMeTa C y4ETOM MEKMPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro TpoIecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroOIIMUXCH.
[Iporpamma 1o ¢Qusuke maér mpeacTaBiIeHUE O LEAX, COJEpKaHUH, OOIIei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (U3UKHA YriayOJIEHHOTO YpPOBHS TTO3BOJISET pPEa30BaTh
3a/1aud TPoQecCUOHATBLHON OPUEHTAINH, HAMPABJICHO HAa CO3/IaHUE YCIOBUM s
MIPOSIBJICHHSI CBOWX HMHTEIICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH KayKIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHs O00pa3oBaHUs B
OopraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U UWHKEHEPHBIM CIICIIUATBEHOCTSIM.

B mporpamme o ¢pusuke onpeaensroTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3MKKM Ha YpOBHE cpeaHero oOIiiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe). HayuHno-
METOJI0JIOTHYECKOM OCHOBOM Juisi pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHMX
nporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIIyOJIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-IEATETLHOCTHBIN TTOIXOI.



ITporpamMMma 1o (pu3mke BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca PU3MKU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

coziepkanue yuyeOHoro npeamera « @u3uka» 1mo rogam o0ydeHHs..

[TporpaMMa mno ¢u3Mke HMeeT MNPUMEPHBIM XapakTep M MOXKET ObITh
UCIIOJIb30BaHa YUUTENAMU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab0YMX IPOrpamMM.

[TporpaMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHULMATHUBY YUHUTEIECH U
IPEIOCTABIAECT BO3MOXKHOCTH I pealu3alUd pPa3INYHbIX METOJUYECKHUX
MOJXOJJOB K MpEnoAaBaHuio0 (U3UKH HAa YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTU COJIepKaHUs Kypca.

®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpy»xkatoieM mupe. LLkonpHBIN Kype (U3UKH — cCCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHUOJIOTrHEH,
dbuznyeckoil reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3HYECKUX 3HAHUM ONpENEeNIHIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHI B c(hepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
IOJIyYEHHUSI HOBBIX MaTepUaloOB C 3aJaHHbIMM cBoWcTBaMu. M3yuenue ¢usuxu
BHOCHUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MUpA
oOyuaroierocs, B (popMUpoBaHUE YMEHUI NMPUMEHATh HAYUYHbII METO/ MO3HAHUS
IIPU BBIIOJHEHUH UMHU Y4EOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeHEr0 0011Iero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKU, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoyiara€T MCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoen npuxnaonoit nanpagnennocmu. Kypc pusuku yriayO0iaEHHOTO ypOBHS
MPEANosaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha



yYpOBHE OOMIMX MpPEACTaBICHUN U COBPEMEHHBbIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYX ICHHS
po0JIeM pallMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsbl 1Mo (PU3UKE JOJKHO OBITh MOCTPOEHO HA
OPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO moaxoa. s Gusuku peanuzamus 3THUX
INPUHIMIIOB 0a3UPYyeTCsl HAa MCIOJIb30BAHUH CAMOCTOATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTByIomero Qaxkropa ydebHOro mpouecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHYECKOTO0 3SKCIEPHUMEHTA,
BKJIFOYAIOLIETO (PpOHTAJIbHBIE YUYEHMUECKHUE OIBITHI IPU HU3YYEHHUU HOBOIO
MaTepuaia, JabopaTtopHble paboThl U padOTHl MpakTHUKyMa. [Ipy 3TOM BO3MOXKHBI
JBa crioco0a peanu3auuu GU3NYECKOro npakTukyma. B nepBom ciyyae npakTuKyM
npoBoauTcss b0 B koHIe 10 m 11 kimaccoB, auOO TOCJE MEPBOTO M BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJ1accoB. BTopo# crnocod — 310 uHTEerpamust padbot
IPaKTUKyMa B CUCTEMY JIaDOPATOPHBIX padOT, KOTOPbIE MPOBOIATCA B MPOLECCE
u3ydeHus: paszznena (temsl). [Ipu atom moj paboTamMu IpakTUKyMa HNOHHUMAETCS
CaMOCTOATEJIBHOE ~ HCCIEAOBAaHUE, KOTOPOE TPOBOAUTCS 10 PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBON MHCTPYKIIHH.

B nporpamme mno (¢usMke CcHUCTEMa YYEHHUECKOIO OSKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa MpPEJICTaBlIeHA €IWHBIM IepedHeM. Buioop
TEMaTUKU IS 3TUX BUAOB YUYCHHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTENW OYPOUYHOIO
IUIAHUPOBAHMSI W OCHalleHusi KabuHeta (usuku. [lpm sTom obecneunBaeTcs
OBIIAJICHHE OOYYArOIMIMMHCS YMEHUSMH TIPOBOJAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], HUCCIIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonblioe BHUMaHUE yJesieTcsl pEIICHNIO paCUE€THBIX M KaUeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A71st pacu€THBIX 33724 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHON
¥ HESBHO 33JJaHHON (PU3NYIECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszfesia Kypca, TaK U HUHTErpupys
NPUMEHEHWE 3HAaHUI U3 pa3HbIX pa3aenoB. i KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBJITIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPEJCKAa3aHue TPOTEKAHUS (PU3UUECKHUX
SIBJICHMI M TIPOLIECCOB B OKPY’KAIOIIEH JKU3HU, TpeOyromure BpiOOpa (u3nuecKon
MOJIEJIH JIJIsl CUTYaIlH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype pu3uku yriyOn€HHOro YpoBHSI Ha YPOBHE



cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX MPEAMETHOTO
kabunera. B kabOuHeTe (U3MKHA TOJDKHO OBITH HEOOXOAMMOE JIabOpaTOpHOE
o0opya0oBaHUE 7S BHITTOJTHEHHS YKa3aHHBIX B IPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, JTAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  WM3y4YaeMbIX  SIBICHHA W  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TaKkKE KOMIBIOTEPHBIX
U3MEPUTEIBLHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMM LEJIIMHU U3y4EHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4alommxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

¢bopMUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTaTa U3y4YEeHUS OCHOB
CTpOEHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (DHM3HKU;

dbopmMupoBaHUE YMEHUN OOBICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UYECKUX
3HAHWHN W HAYIHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pOiM (PU3MKK [JIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHUH.

JlocTikeHne 3TUX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

MpPUOOPETEHNE CUCTEMBbI 3HAHUN 00 OOIMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYI  (u3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKH;



dbopMHUpOBaHUE YMEHHUI MPUMEHSATh TEOPETUUECKUE 3HAHUS HJI1 O0BbICHEHHUS
bU3NYeCKUX SIBJICHUN B TPUPOJE W JUISl TPHUHITHS TPAKTUYCCKUX DPEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB pEIICHUS PAa3IMYHBIX 337124 C SIBHO 3aJaHHOMN (hU3HUecKoi
MOJIENIbIO, 3ajlay, MOAPa3yMEBAIOIUX CaMOCTOSITEIbHOE CO3AaHue (PU3NYECKON
MOJIeNIM, aJeKBaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3aJa4 HWHXEHEPHOIO
XapakTepa;

NoHUMaHue (U3NUYECKMX OCHOB M TMPHUHIHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIHSHHS Ha OKPYKAIOLIYIO CPEyY;

OBJIAJICHUE METOJaMU CaMOCTOSITENIBHOTO IUIAHUPOBAHUA M IPOBEICHHUS
¢uznyecKux SKCIEPUMEHTOB, aHaldM3a ¢ HMHTEpIpeTauud UHGOpMaIuHy,
OIIPEIENICHUS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

CO3[JaHHUE YCJIOBUH JIsI pa3BUTHS YMEHHUN NPOECKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH;

pa3BuUTHE HUHTEpeca K cepaM MpoecCUOHANbHON NeSTENIbHOCTH, CBSI3aHHOM
¢ (PU3HKOM.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrioyOs€HHBIA YypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYArOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
o0pa30BaHMsI 110 CIIEHHUATIBHOCTAM (PU3UKO-TEXHUUECKOTO PO,

Ha uzydenne ¢uzuku (yriyO0nEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoutcst 340 vacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIO),
B 11 xmacce — 170 yacoB (5 yacoB B HEZIEIIIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
poBeNeHUsT J1a0OpaTOpHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHUYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTOA IO3HAHUS PUPOABI.

®dusuka — pyHIaMeHTanbHasg HayKa 0 mpupoje. HayuHsiii MeTos1 MO3HaHUS U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHasT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. DU3nyecKast TEOpHsl.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepenue cuiibl TOKa U HApsHKEHUS B €U MOCTOSIHHOTO TOKA MPU MOMOIITH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUabHOW TOYKH, UX NPOEKIMH HA OCH CHUCTEMbI KOOpPAHMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.



CpoOonHoe majeHue. YckopeHue cBOOOAHOro mnajeHus. J[BukeHue Tena,
OpOILIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTh KOOpPJHMHAT, CKOPOCTU U
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M MX TpaduKy.

KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmoa um yactora oOpamieHusl.
[lenTpocTpeMuTeabHOE (HOPMaIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyecknue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JIBH>KCHUE CHAPSAJIOB, IICMTHBIE, IIECTEPEHYATHIC M PEMEHHBIE MIEPEIaun, CKOPOCTHBIC
JTUQTHL.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JBH>KCHUSL.

CriocoObl ucciieI0BaHus TBUKEHUN.

Nnnroctpanus IpeesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTEH, TPACKTOPUA, CKOPOCTEN JBMXKEHHUS OJTHOTO U TOTO K€ TeJla
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEeICHUsS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenne nBIKEHUS Telia, OpOIIEHHOTO TOPU3OHTANIBHO. [I[poBepka runoressl
O TpsAMON MPOMOPLMOHAIBHON 3aBUCUMOCTH MEXIY MAaJIbHOCTBIO TOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

N3yueHne JBHXKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJYJIO
CKOPOCTBIO.



HccnenoBanue 3aBUCUMOCTH NIepro/ia 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpPOB.

Tema 2. lunamuxa.

[lepBbiii 3ak0oH Hprotona. MuHepumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHImn cynepno3uuny Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MAaCCBI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi UpoThl. J(BUkeHHnEe HEOECHBIX Tell
U UX cIlyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHUS TTOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOT'O IBUKEHUS.

Masnenue. I'mapocratnyeckoe aasienue. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnrogenue qBUKEHUS Tell B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIMAIbHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOACHUCTBYIOIIEH PUIIOKEHHBIX K TEITy CHJI C IPOU3BENECHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YNIBTATE B3aUMOCHCTBUS TE.

HN3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U ITAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



N3mepeHre paBHOACUCTBYIONIEH CUJI TIPH JABMKEHUHM OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBUCUMOCTH BPEMCHHM JBWIKEHHUS Opycka IIo
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaIlyi.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucUMOCTH Frp(N).

WccnenoBanre nBrkeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUSI.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCWUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CroxxeHue Cul, MPUJIOKEHHBIX K TBEpAOMY Tery. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIN KpPaH, peIIETUYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUSsI paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAAb OTIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

NMmnynbsc MaTepuaibHOM TOYKH, CUCTEMBI MaTepUaIbHBIX TOYEK. LIeHTp macc
CHUCTEMBI MaTepHUaAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

Nmnynbe CUAJbl 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISIX.



Pabora cunbl Ha MaJoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTUH MATEPUATIbHOU TOUKHU.

[loTeHnManbHble W HENOTCHIMAIbHbIC CWIBL. lloTeHIManbHAsT 3HEprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHIManbHas
DHEPIHUs TeJla B OJHOPOJIHOM IpaBUTALMOHHOM noJie. [loTeHnnanpHas 3Heprus tena
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro miapa (BHyTpH WU BHe Iuapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

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

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm [ UACaIbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHre MOLHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOHOM MaJICHHH.

Yuenuueckuit axkcnepumenm, nabopamopnsvie padomuol, nPAKMUKyMm.

M3mepenne nMiryiibca Teia o TOpMO3HOMY IIYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJEITHU 3JIEKTPOMOOUIIS U MOIIIHOCTH CUJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs! UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIa [0 TOPMO3HOMY IYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JBWKEHUM Teja MO HAKJIOHHOMN
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi u3snka u TepMOJIMHAMUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUUECKOU MeopUl.



OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckoi teopun (MKT), wux
ombITHOE 0OocHOBaHMe. [{uddy3us. bpoyHoBckoe nBmkeHune. XapakTep ABUKEHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEIIECTBA. MoJaenu CTPOEHHs Ta30B, XKUJIKOCTEU U
TBEPBIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasmepsbl MoJiekyn (atomoB). KonuectBo BemiectBa. [loctossnaass ABorapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJIECTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
temneparypa (mkana temneparyp KensBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoydeHue HaHOMaTepUaoB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddysus xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mopenu KpucTamin4ecKux peueTok.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
1 dpoBoit Taboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3ydenne nzobapHoro mnpoiecca.

[TpoBepka ypaBHEHHSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.



Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE M BHyTpeHHUE nTapaMeTpshl. [lapamerpsr
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHUE 3HAYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMonpoOW3BOJIbHAs — peJlaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJIMHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
YcioBusi TPUMEHUMOCTH 3TOW MOJIENIA: HHU3Kas KOHIIEHTPALUSl YaCTHIl, BBICOKHE
TeMIeparypol. BolpaxkeHue i1 BHyTPEHHEN SHEPTUHA OJJHOATOMHOTO HJCATbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

DOnemeHTapHas pabota B TepMoArHaAMUKe. Berancienue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIUIONPOBOHOCTD, U3ITyUYCHHUE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHUE Maiiepa. YaenbHas TEIUIOTA CrOpPaHUs
toruBa. Pacuér konuuecTBa TEIJIOTHI mpu Teruonepenaye. I[lonarue o0
aauabaTHOM IIpoIiecce.

IIepBbIil 3aK0H TepMOIUHAMUKN. BHyTpeHHss sHeprust. KoanyecTBo TenioTsl
U paboTa Kak MeEpbl U3MEHEHUs] BHYTPEHHEW DSHEPTrUU TEPMOJIUHAMHYECKON
CUCTEMBL.

BTopoi 3aKk0H TEpMOJIVHAMUKH JJIsI PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJAHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI MPOXOAUT €AUHCTBEHHAS
aguabaTta. AOCOIOTHAs TeMIlepaTypa.

BTopoii 3aKk0H TEpMOJMHAMUKY JJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX TPOIIECCOB.

[Tpuniumne! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKUE aCIEKThI MCIIOJIb30BaHUs TEIUIOBBIX ABHraresiei. TemmoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEbI.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOAWUIIbHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, THapoBas TypOWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOIOB C



UCITI0JIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHIIM3AUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPIUH.

Jemoncmpayuu.

H3meHeHune TemmepaTypsl PH aI1adaTHYeCKOM PaCIIMPEHUH.

Bo3nyuiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KoMImbroTepHbIle MO/IENN TEMIOBBIX JIBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTHUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbl KAUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHeHcanus. icnapeHue u kuneHue. Y aenbHas TerioTa
napooOpa3oBaHUsl.

HacelllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJIE€HUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOTO TIapa. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctayuioB. [lnaBiaeHue W KpuCTaM3alMs. YJIeJdbHas TEMIoTa IJIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacmvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIupeHHus Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHeHUE TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kond(uIMEeHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpONCTBA U  TEXHOJOTMYECKHE TMPOLECChl:  KHUIAKUE
KpPHUCTaJUIbl, COBPEMEHHbIE MAaTEPHUAIIBI.



Hemoncmpauyuu.

TemnmoBoe pacmpeHue.

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenune. Kurnienue nmpy noHM>XKEHHOM JTaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipasie aBiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hao6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3yyeHne 3aKOHOMEPHOCTEN HUCIIAPEHNUS KUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEILECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOxra.

WccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, IUANEKTPUKA W  MOJYHPOBOJHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxéanocts  anektpuueckoro  moiyd.  [IpoOuwiit  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loTeHuuanpHas SHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IOJIE.
[ToTennman snexTpocraTnyeckoro mosist. Csi3b HANPSHKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJIHOTO).

[TpuHIMT Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.



[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losme paBHOMEpHO 3apsKEHHOMU
OECKOHEYHOM IUIOCKOCTU. KapTuHBl JHHUI HANpsKEHHOCTH O3THUX MOJEH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B AJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jlupnexktpruyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DIEKTpPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JICHCATOpA.

[TapannenbHOE CoeMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe COeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: DAJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpHOOpOB,
KOHJIeHcaTophbl, reHeparop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpoBOAHUKH B JIIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpONCTBO U IEMUCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUSI MEXKAY HUMH U JUDJICKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO0 KOHIEHCAaTopa.

3apszKa 1 pa3psaka KOHJIEHCATOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

OneHka cui1 B3auMOJENCTBUS 3apSKEHHBIX TEI.

HabGnrogenue npeBpallieHus SHEPTUH 3apsDKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAECHCATOPA Yepe3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.



VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. McTOUHMKH
toka. Harmpsokenue U u D/1C &.

3akoH Oma 11 ydacTka 1enu.

DNEKTPUUYECKOE COMTPOTHUBIICHHE. 3aBUCUMOCTh CONPOTHBIIEHHS OJJTHOPOAHOTO
MPOBOJAHUKA OT €ro [JWHbI WU IUIOIAJA TONEPEYHOTO CEUYECHUS. Y ACIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux nenei. [IpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

3/1C n BHyTpEeHHEE CONIPOTUBIIEHNE UCTOYHMKA TOKA. 3aKoH OMa ISl OJIHOM
(3aMKHYTOM) 3JEKTpUYECKOM wenu. MOIIHOCTh HCTOYHMKa Toka. KopoTkoe
3aMBbIKaHHE.

KoHaeHcaTop B Lenu MoCTOSIHHOTO TOKA.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUs UL PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHUJTBI TOKA OT COMPOTUBIICHUS MPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXY ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIbI TOKA B LEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanye CMEIIAaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne yaenbHOr0 CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMmeTpa (BoJIbTMETPa).

N3mepennie DJIC u BHyTPEHHETO COMPOTUBIICHHS] HCTOYHUKA TOKA.



HccnenoBanne 3aBucumMoctd J/[C raapBaHUYECKOro 3JEMEHTA OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccenmenoBanre pasHOCTH NOTEHIMAIOB MEXKY MOJFOCAMUA UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuuHbix cpeoax.

OneKTpuyeckass IPOBOJUMMOCTb  Pa3iIWYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynnpOBOHUKH. CobcTBeHHas " IpUMECHas IIPOBOJAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtpoinn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30pas3psaHbIe
JamIbl, 3JIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHL: AHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/, FalbBaHUKa, paMHUPOBAHUE ME/U, BBIIIJIaBKa
QIFOMUHUS, YIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBHUCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HaGmronenue amextpoiusa.

N3mepeHnune 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3MepeHust GU3NYECKUX BETUUHH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.



AOGCOJIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYHUH.
OneHka rpaHul] NOrpeIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bU3MYEeCKUX BETWYHMH, NPOBEpKAa MPEMJIOKEHHBIX THMNOTe3 (BBIOOp W3 pador,
OMMMCAHHBIX B  TEMATHYECKUX  pazfenax «YUEHHYECKUH  IKCIIEPUMEHT,
J1ab0paTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

N3yuenue xkypca pusuku yriayonéHHoro ypoBHs B 10 Kiacce ocyiiecTBIseTcs
C Y4ETOM COAEpKATEeIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Mesicnpeomemusie NOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBJIICHUE, HAy4YHbIH (DaKT, rumotesa, (uU3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adbopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl YypaBHEHUU. JluHelHas QyHKIMS,
napabona, runepbosna, ux rpaduku U cBoiicTBa. TpuroHoMmerpudyeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTophl 1 X MPOEKIMKU HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozcusa: mexanuueckoe NBWKEHHE B *KUBOM npupoje, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl,
yTHIM3aus OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIIOBOM» U
AIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKEHUE Y KAalIUJUISIPHBIC SIBJICHHS B IPUPOJIE,
AIIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHHWE HAHOMAaTepHUasiOB, TEIIOBBIE CBOMCTBA
TBEPIBIX TEJ, )KUJIKOCTEH U Ta30B, KUJKUE KPUCTAILIBI, JIEKTPUUECKUE CBONCTBA
METAJJIOB,  JJICKTPOJIUTHYECKAs  JIUCCOLUMAIMUS, TallbBAaHWKA, DJICKTPOHHAs
MHUKPOCKOTIHS.

T'eozpaghus: BnaxxHOCTh BO3TyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIUU
(KpoHIITEHH, peméryaTble KOHCTPYKIIMK), MCIOJIb30BAHUE 3aKOHOB COXPAHCHHS
MEXaHUKH B TEXHHUKE (TMPOCKON, BOJOMET W JAPYrHe), IBUTaTe]ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MaTEpHaloB, B TOM YHCJI€ HaHOMATEpHaloB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE JJIEKTPONPHUOOPOB,
razopaspsIHble JaMIIbl, TOJYTTPOBOAHUKOBBIE MPUOOPHI, TaTbBAHHKA.



11 KIIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Maznummnoe noe.

B3aumonieiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX NIOJIEH. JINHUY MarHUTHOU MHIYKIMH.

MarauTHoe 1moJie IpPOBOJAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuuia Jlopenua, €€ HanpaBiIeHUE U MOJTYJIb. JIBUKEHUE 3apsSAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MaruautHoe nosne B BemiectBe. DeppoOMarHeTUKH, Napa- U TUAMarHeTUKH.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOILECChl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

Kaptnna 7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJAKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS IJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBukeHus myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanre CBOMCTB peppOMArHETHKOB.

HccnenoBanue AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHHUS CUJIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
uaaykuuu. OJIC mHaykuuu. 3aKOH 3JIEKTpOMarHUTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.



OJIC vHAYKUMK B MPOBOJHUKE, NBMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€NM IOCTOSHHOTO TOKA.
SBnenue camounaykiuu. I1C caMOUHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHH4ecKkre YCTpOMCTBA U TEXHOJOTMYECKUE IPOIECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMHU TEJ MPU ABUKECHUH B MArHUTHOM T10JIE
3eMIIH.

Jemoncmpayuu.

HaOGmroienne siBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC HHIAYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenrie MarHuTa B aIlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CAaMOMHIYKIIWH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, 1abopamopuvie padomol, NPAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMAarHUTHON MHIYKIIAH.

OrnpeneneHne HHAYKIIUM BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHusI U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cuctema. CBOOOIHBIC KOJICOAHHUS.

["apmonnveckue konebanus. Kunemarndeckoe M TUHAMHUYECKOE OIMCAHHE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOW ZHepruu). BeiBoj
JMHAMHYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCcKoro U
KHHEMaTHYECKOTO OMKMCaHMUS.

Ammumutyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWUU HCXOIHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHHU# €€ CKOPOCTH U YCKOPEHUS.

[lepmon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasITHHKA.



[TonsiTue o 3aryxarouux kKonebanusx. BeinyxaeHHble konebanus. Pe3onanc.
PesonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHUYecKue yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuck K01edaTeTbHOTO ABUKCHHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MAJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaromux KoJIeOaHWi U 3aBUCUMOCTH TepHO/ia CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne KojeOaHWN TIpy3a HAa MACCUBHOM MNpYXKHUHE C LEJbIO
(dbopMHUpOBaHUS MTPEICTABICHUMN 00 UeaIbHON MOJENN MIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HHUTSIHOTO M MPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0JI€ KoJIeOaHU Ha yIIpyroMm MojBece.

N3yyeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOIIUX KOJIEOaHUN.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUI.

Tema 2. dnekmpomacHumHubsle KOAEOAHUA.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCcaTopa ¢ aMIUIMTYA0M CHJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HAaNpsDKEHHs] TMPU Pa3IMuHON (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.

CunycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LENU CHHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpspKeHui.



WneanbHplii Tpanchopmarop. IlponsBoiacTBo, mepegadya MU MOTpeOieHHUE
ANEKTPUYECKOUN SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TMPU MNPOU3BOACTBE 3ieKTposHepruu. KymeTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYEeCKHEe yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTponepeaay.

Hemoncmpauuu.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUH OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHU.

Mopenp 3JIeKTpPOMarHuTHOTO TeHEPaTopa.

BbIHyX1€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO U MIPUHITUIT ACUCTBUS TpaHCPopMaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenmenoBanre NMEpeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HabGnrogeHue 351eKTpOMarHiTHOTO PE30HaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B L€ MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCIOBHMS UX pacnpocTpaHeHus. llomepeunsle u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPAcCHpOCTpPAHEHHMS W JUJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HHUE, MpeJoMJIeHUE, HHTepdepeHuus U
nudpaxims.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITlymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.



[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBa M IMPAKTUUYECKOE INPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U METULINHE.

Hemoncmpauyuu.

O6pa3oBaHue U pacCIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

Habmroienue oTpakeHus U NpeIoMICHHUsSI MEXaHUUECKHUX BOJIH.

Habmonenue nareppepeHnnu u 1udpakiud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBanne CBOMCTB 3JICKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpakuus, MHTepepeHLUs.

OOHapyxeHue HHPPaKpaCHOro U yIbTPAPHOIETOBOIO U3TYUECHHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI ITPeIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTelb npeaomiieHus. IIocToSHCTBO 4acTOThI
CBETa M COOTHOIICHHE UTMH BOJIH MIPH MEPEX0I€ MOHOXPOMATHUYECKOTO CBETA Yepe3
IpaHuUIly pa3zielsia JByX ONTUHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcusi cera. CioxHbI cocTaB 0€lI0ro CBeTa.
I{Ber.

[TomHOe BHYTpeHHEe OoTpakeHue. [IpelesbHbIN Yyroa NoJHOTO BHYTPEHHETO
OTpaXEHUS.

Cobuparomniye 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
Y ONTHUYECKAs] CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSI TOHKOM



chepudeckoil JMH3bI OT €€ TEOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIIIOM K €€ TJIABHOU
onTu4yecko ocu. IlocTpoeHne wu300pakeHUNW TOYKU U OTpe3Ka IMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBuss HaOMIOMEHUS MAaKCHMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpuMepsl KiIacCHYecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHHs CBETA.

HabnrogeHnue noJHOro BHyTPEHHETo oTpakeHus. Mojenb CBETOBOIA.

HccmenoBanne xoAa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKOMApaUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHInm cBera.

HabGnrogenue BETOB TOHKUX IMJIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudppakiinoHHON perETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenne nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepeHne nokasaress npeioMJIeHUs CTEeKa.



HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tomyuenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tonyyenue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTep)EepeHnn 1 MOJIIpU3aliii CBETa.

N3ydeHne noyisipru3alry CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne uaTepdepeHInm 1a3epHOro U3TydyeHus Ha IByX LIEIIAX.

Habmronenue nucnepcum.

Habmonenue u uccienoBanue n1udpakiimoOHHOTO CIEKTpa.

N3mepeHne JIuHbI CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3ITy4EHHUS] CBETOJMO/A MPU MOMOIIN AUGPAKIIHOHHOM
PELIETKMY.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [oCcTymaTe! crienmanbHON
TEOPHUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanusi  JlopeHia.
Ycnoue mnpuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTU
MIOKOSI.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YueHnueckui SKCIEPUMEHT, Ja00paTOpHbIE padOThI, MPAKTUKYM.

Onpenenenne WMIYyJbCa W DHEPTUM  PEISTUBUCTCKUX dYacTui (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TemIOBOE M3JIydeHUE (M3IydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMemieHus Buna. I'unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

®orordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHeHHE
OuinmrenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIICHHME CBETa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O W aOCOJIIOTHO OTpakarollylo moBepxHOcTh). OmbiTel 1. H.
JleOenena.



BomnHoBsie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BosiHb! ne bpouss u
pasMepbl 00JacTH JIOKAJIW3alUu JABWXKYyLIelca dactuubl. KopmycKymispHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 371eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka n3mepenuit B Mukpomupe. COOTHOIICHUS HEONpeAeTIEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHELTHETO PoTOIPdEKTA.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHHKOB — OT
OCBEILICHHOCTH.

Ceeroguop.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

HccnenoBanne Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe uccienoBanust Gororddexra.

HccnenoBanre 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnpITEl O HCCIEIOBAHHUIO CTPOEHUsl aTroMma. IlnaHerapHas MoJenb aToMma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norsornieHue GOTOHOB MPH MEPEXOE aToMa C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOMH.

Bunpl ciektpoB. CIeKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BRIHYXKJICHHOE U3TyueHue creta. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue mMHENYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

Hab6nronenue mmHelyaToro CekTpa.

HccnenoBanue CrekTpa pa3pe:KeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosiHHon Punbepra.

Tema 3. Qu3uka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.



Hyxnonnas monens snapa [eizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M3oTonsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOIICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. Jlozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. JlepekT Macchl siapa.

SAnepusie peakiuu. Jlenenue u cunrtes saep. Snaepusie peaktopsl. [Ipodiemsr
YIOPABISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEeKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

MeTtonbl peructpanuu 1 UCCIEI0BAaHUS AIEMEHTAPHBIX YACTHII.

@DyHIaMEHTAJIbHbIE B3aUMOJACHCTBUA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®dusznka 3a npenenamu CranmgaptHol Mozaenu. TEéMHass maTepus U TEMHas
DHEPIUsl.

EnuHCcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, siiepHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHas 00MOa, MarHUTHO-
pe30HaHCHast ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3yueHnne noraomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgea 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Otanel pa3BuTUA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHOMuHU. [IpuMeHUMOCTh 3aKOHOB (U3UKU ISl OOBSCHEHUS MPUPOIbI
KOCMUYECKHX 0ObEKTOB.

MeTonbl  aCTpOHOMHYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaAHOTEIECKOIbI, BHEATMOC(EPHAsI ACTPOHOMHSI.

Buna 3Bé&3nHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBUKEHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTbh. McTounuk sHepruu CoitHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CIeKTpaIbHbIN KI1acc —
CBETUMOCTB». 3BE31bl IJIaBHOM MOCIEI0BAaTEIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCIIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOEHHE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Mamaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE NBIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGnronenust 3B€34HOro0 HeOa HEBOOPYKEHHBIM TI1a30M C MCHOJb30BaHHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi ONIPE/ICTICHUS MTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/BbI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

CniocoOsI u3MepeHust (U3NUECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEMJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01marouiee MOBTOPEHUE.

OO6o001IeHne U cucTeMaTh3alus CoJIepKaHusl pasziesoB Kypca «MexaHuKay,
«MomnexynsipHast (pU3MKa U TEPMOJUHAMUKAY, « DTIEKTPOAMHAMUKaAY, «Konebanus u
BOJIHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponr ¢usuku W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COITMAILHOM M A3TUYECKOU cepax AesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHUM B COBPEMEHHOW HAYYHOM KapTUHE MHUPA, 3HAYCHUE OIMMUCATEIBLHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ngecKoil Teopuu, posib (U3MIECKON TEOpUU B POPMUPOBAHUU MPEACTABICHUIMA
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPa B 00IIEM psTY
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX IPEACTABIEHUNA O IPUPO/IE.

MesxknpeaMeTHbIE CBA3H.



N3yuenue kypca ¢pusnuku yriay0n€HHoro ypoBHs B 11 kinacce ocyuiecTBisercs
C Y4ETOM COAEPKATEJIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnsie noHaAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ20
no3HaHuA: SBICHUE, HAy4YHbIH (aKT, TUIOTE3a, (PU3MUecKass BEJIWYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMBl YpPAaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. BEKTOpPBI M MX MPOEKIMM HA OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYrOJHLHUKOB,
OIpeieNIeHUE MIIOAAN MIJIOCKUX (GUryp u 0obéMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM Npupojie, KoseOaTelbHbIE
JIBWKEHUSA B JKUBOW MPUPOJAE, OKOJIOTMYECKUE PHUCKU IIpU IMPOU3BOICTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
YJIBTPA3BYKOBasg IUArHOCTUKA B MEJIWLMHE, ONTUYECKUE SIBICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

I'eocpagpua: MarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KM MAarHuUTHBIX  PYA,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusa: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHuTOB,
ANEeKTpoJBUTraTeNb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKIMOHHAS IEYb,
JMHUAN 3JIEKTpOIepeaay, 3JIEKTPOABUraTelb, paaap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPAa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas Oarapesi, CIIyTHUKOBbBIE
IIPUEMHHUKH, sIepHAs DHEPreTUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHHS Yy4yeOHOro mnpenmera «Duszmkar
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromMxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOM BHYTPEHHEH TMO3MUIMEN JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIIECTBA,
paclIMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITENBbHOCTH B IIPOLECCE
peanu3alyyd OCHOBHBIX HAaIlPaBJICHUN BOCHUTATENILHOM NEATEbHOCTH, B TOM
YHCJIE B YACTH:
rPaXKAAHCKOT0 BOCIIUTAHMSA:

e CchOpMUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OOYYalolIerocs Kak

aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOT0 O0IIECTBA;
® [IPUHATHE TPAJAULHOHHBIX OOIIEYETOBEUECKUX TyMaHUCTHUYECKUX H
JEMOKPATUYECKUX LICHHOCTEN;

® TOTOBHOCTH BECTH COBMECTHYIO JICITEIIBHOCTH B  HHTEpecax
rpaKIaHCKOro  oOulecTBa, y4yacTBOBaTh B CaMOYINpaBICHUM B
o0pa3oBaTeILHON OpraHu3alliy;

® yMEHME B3aUMOJECHCTBOBATb C COLMAJIBHBIMM WHCTUTYTaMH B

COOTBETCTBHUH C UX (DYHKLIMSIMHU U HA3HAYCHUEM;
® TOTOBHOCTH K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.
NATPHOTHYECKOI0 BOCTIMTAHUS:
e CchOpMUPOBAHHOCTh  POCCHUUCKOM  TPaXKIaHCKOW  WIEHTUYHOCTH,
MaTpUOTHU3MA;

® [[EHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHUAM
POCCHUNCKHX YUEHBIX B 001acTH (DPU3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

¢ c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

® CIOCOOHOCTh OILIGHMBAaTh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC
pEelIeHUs, OpPUEHTUPYACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B I€ATEIILHOCTH YYEHOTO;

® (OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOTO OYIYILIETO.
3CTETHYECKOT0 BOCIIUTAHMSA:

® DOCTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETHKY HAy4HOIO

TBOPYECTBA, MPUCYLIETO PUZNIECKON HayKe.
TPYA0BOI0 BOCIIMTAHUS:



e WHTEpeC K paznuuHbiM cepam mpodecCHOHANbHON NEATEIEHOCTH, B
TOM YHUCJIC CBSI3aHHBIM C (PU3MKOW M TEXHHKOW, YMEHHE COBEpIIAThH
OCO3HaHHBIM  BBIOOp Oyaymiei mnpodeccud W pealn30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHUIO B
obyactu (PU3UKHU HA MPOTHKEHUH BCEH JKU3HH.

IKOJIOTHYECKOT0 BOCITUTAHMA:

¢ c(hOPMHUPOBAHHOCTH IKOJIOTHUYECKOM KYJBTYDHI, OCO3HaHHWE
r7100aTbHOTO XapaKTepa SKOJOTHIECKUX MPOOIeM;

® IUIAHUPOBAHUE U OCYILIECTBJICHHUE JICVCTBUM B OKPYXKAIOLIECH Cpeae Ha
OCHOBE 3HAHUS IIeJICH YCTONYHMBOTO Pa3BUTHS YEIOBEYECTBA;

® paCHIMPEHHUE OIbITA JEATEIBHOCTH SKOJIOIMUYECKOW HANPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUH 110 (PU3UKE.

LHEeHHOCTH HAYYHOI'0 MO3HAHHUS:

® cpOpMHPOBAHHOCTH MUPOBO33PCHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3NICCKON HAYKU;

® OCO3HAHME IICHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B TpoOIlecce
U3ydeHus] (PU3UKHU OCYIIECTBISTh MPOEKTHYIO M HCCIIEIOBATENbCKYIO
JEeSATEIIEHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUA
ba3oBble 1ornyeckue AefcTBUA:
® CaMOCTOSITENIBHO (POPMYyNIHUpPOBaTH W aKTyaJU3UpPOBATh MpoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
® ONpEIeNATh IETU JACSITCIBHOCTH, 33/1aBaTh IMapaMeTphl U KPUTEPUHU UX
JOCTHKEHUS,
® BBIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMATPHUBACMBIX
(U3HYECKUX SBICHUSIX;
e paspabaThiBaTh IUJIaH pENICHWs TPOOJIEMbI C YYETOM aHAIM3a
MMEIOIIHNXCS MaTEPUATBHBIX M HEMATePUAITbHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHUBBI B JEATEIHLHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNbTATOB MEJISIM, OIIECHUBATH PUCKHU ITOCIICICTBHI IEITCIIEHOCTH;
® KOOPJAMHHUPOBATH M BBINOIHATH pabOTy B YCJIOBHUSX peEaTbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUSI;
® pa3BUBAaTh KPEATUBHOE MBINIICHHUE ITPU PEIICHUH )KH3HEHHBIX TTPOOJIEM.
ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:
® BIAJETh HAYYHONM TEPMUHOJOTHEH, KIIOYEBBHIMU TIOHATHIMHU W
MeToaMu (PU3UYECKON HAYKU;



® BIAJETh HAaBBIKAMH  y4eOHO-HCCIIEOBATEIILCKONM W  MPOEKTHOM
NEeSATETPHOCTH B 00JaCTH (DUBHMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelieHus 3adad (PU3NIECKOro
coJiep KaHusl, MPUMEHEHHIO PA3JIMYHbIX METOJIOB TTO3HAHUS;

® BIAJCTh BUJAMH JICITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHMWS, €r0
UHTEPIpETallii, NpPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyaIHSIX, B TOM YHCJIE MPU CO3JIaHUN YICOHBIX MPOCKTOB B
o0nactu (HU3HKH;

® BBISBIIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTaTh THUNOTE3Y €€ pelleHUs, HaXOAUTh AapryMEHThl s
JI0Ka3aTeNIbCTBA CBOUX YTBEPKICHUH, 3a]1aBaTh NapaMeTpbl U KPUTEPUH
pelieHus;

® AHAIU3UPOBATH IOJYYECHHBIE B XOJI€ PEHICHUS 3aJaudl pe3yJIbTaThl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCIIOBUSIX;

® CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH, B TOM YHKCJIC NIPU U3YUYCHUH (PU3UKH;

® J1aBaTh OIEHKY HOBBIM CUTYaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

® yMeThb MEPEHOCUTh 3HAHUA MO (U3MKE B MPAKTUYECKYIO OO0JaCTh
KU3HEAECATEIbHOCTH;

® yMETh UHTEIPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;

® BBIIBUTaTh HOBBIC WUJECH, IMpeyiaraTh OPUTHHAIBHBIC TOAXOMABI H
pelieHus;

® CTaBUTH TMpoOJieMbl M 3aJadyd, JONYyCKAIOUIUE aJlbTEepPHATUBHbBIC
pelieHus.

Pabora ¢ unpopmaumeii:

® BIIAJICTh HABBIKAMU MOJTYUYEHUS HHGOPMAINHN (PU3NIECKOTO COJEPIKAHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBISATh MOUCK,
aHaJIN3, CUCTEMAaTU3alUI0 U UHTEPIPETAINI0 HHHOPMAIINH Pa3TUIHBIX
BUJIOB U (JOPM MPE/ICTABICHUS;

® OIICHUBATH JJOCTOBEPHOCTH HH(MOPMAIIHH;

® WCIONB30BaTh CpEeACTBA WH(OOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUA B PEIICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a/lad C COOJIOJIeHHEeM TPEeOOBAHUA SPTOHOMUKH,
TEXHUKU O€30MacCHOCTH, THTHEHBI, pecypcocOepexeHusi, MPaBOBbIX M
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHOMU 0€30MacHOCTH;

® CO03/1aBaTh TEKCTHI (PUBUUECKOTO COCPKAHUS B PA3IMUHBIX opMaTax C
y49€TOM Ha3zHadeHUsT WHPOPMAIMHA W TEJIEBON ayJAWTOPUU, BBHIOMpAs
ONTHUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTU3AIIHAH.

KoMMyHuKATHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIe JeHCTBUS:



OCYIIECTBIIATh OOIIEHHE Ha ypokax (U3MKM M BO BHE-ypOUHOU
JeSITeIbHOCTH;

pacrno3HaBaTh MPEANOCHIKA KOH(QIMKTHBIX CHUTyallMii M CMAr4arthb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

NOHMMaTh W  HCIOJIB30BaThb  IMPEUMYILIECTBA  KOMAHAHOM U
UHIMBUIyaJIbHON paboThI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JACUCTBUI C YU4ETOM OOIINX
HMHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 4ieHa KOJIICKTHBA;

OPUHMMATh LEIM COBMECTHOM [€ATEIbHOCTH, OPIraHU30BHIBATH U
KOOPAUHUPOBATh ACUCTBHS MO €€ JOCTMKEHHMIO: COCTABJIATH IUIaH
NCHCTBUM, paclpeaensiTe poiau ¢ YYETOM MHEHUH YYaCTHHKOB,
00CyKJaTh pe3yJIbTaThl COBMECTHOU padOTBhI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)XJIOT0 YJaCTHHKA KOMaHIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBbIE MPOEKTHI, OLEHUBATh WIEH C MO3ULIMA HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE MOBEICHHE B Pa3IMYHBIX
CUTyalusiX, TMPOSIBISATH TBOPYECTBO W  BooOpakeHue, OBITh
WHUIMATHUBHBIM.

PeryiasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISITh MO3HABATEIbHYIO JEATEIbHOCTh B
oOnactu (U3MKA U aCTPOHOMHH, BBIABIATH MPOOJIEMBbI, CTaBUTh U
dbopmyIUpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO  COCTAaBJIATh IUIAH  PELICHHUS]  PACUETHBIX U
KaueCTBEHHBIX 3aj/lay, TIJIaH BBITIOJHEHHUS TMPAKTUYECKOW paboThl ¢
y4€TOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
IIPEAIIOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH Y4eOHOro mpeaMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTECHUM;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO SPYIULIMU B 001acTU
(U3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYpPHbIN
YPOBEHb.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:



JaBaTh OLIEHKY HOBBIM CHTyalMsiM, BHOCUTb KOPPEKTHBBI B
NEATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISM;

BJIQJIETh HaBbIKAMHM IIO3HABaTEJIbHOM pedIeKCHH KaK OCO3HaHMUS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX ITPOIECCOB, UX PE3YJIHTATOB
1 OCHOBAHMU;

HCIIOJIB30BaTh NPHUEMBI pedIeKCUU IS OIEHKH CHUTYyalldd, BhIOOpa
BEPHOTO PEIICHUS,

YMETh OIIEHMBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEUICHUS IO HUX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUMX IMPU aHAJIW3E PE3YyJIbTaTOB
JIEATEIILHOCTH;

PUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,
MIPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTMX MPU aHAJIW3E PE3YyJIbTATOB
JIEATEIILHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B nporecce mocTrkeHNs TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI T10
bu3uKe U YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUsS Yy OOYyYaroIIuXCs
COBEPIIICHCTBYETCS ~ AMOIIMOHAJIBHBIA ~ MHTEIUICKT,  IPEAIOoJIararoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIIOYAIOIIETO  CIOCOOHOCTh  NOHMMATh  CBOE
SMOIIMOHAJIBHOE  COCTOSIHME, BHJETh  HANpaBIICEHUS  Pa3BUTHUSA
COOCTBEHHOM SMOITMOHANILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUs,  BKIIOYAIOMIETO  CAMOKOHTpPOJIb,  YMEHHUE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIOCOOHOCTh
aJanTHPOBATbCA K OMOIIMOHAJIBHBIM HW3MEHEHUSM U  MPOSBISATH
TMOKOCTb, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBallMH, BKJIIOYAIONIEW CTpEeMIIEHHE K JOCTHUKEHHUIO
HeJd U yCHexy, ONTUMHU3M, MHHIIMATUBHOCTb, YMEHHE JEHCTBOBATb,
HCXOJIS U3 CBOMX BO3MOXHOCTE;

SMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh TMOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE APYTHX, YYUTHIBaTh €r0 MPU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH BBICTPAanWBAThH
OTHOIIEHHUSI C APYTMMHU JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U
paspemniarh KOHMIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI
K xonmy oOydenus B 10 knacce npenMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM

YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMEHHM

NOHMMAaTh pOJb (U3UKK B HSKOHOMHMYECKOH, TEXHOJOTMYECKOM,
HKOJIOTMYECKOM, COIMATbHOM W 3TUYECKON cdepax HaessTeNbHOCTU



YeJioBeKa, poJib U MeCTO (PU3MKH B COBPEMEHHOW HAy4yHOU KapTHUHE
MHpa, 3HAYCHUE OIMCATEIIBbHOM, CUCTEMATU3HUPYIOLLIEH,
OOBSICHUTENFHON U MPOTHOCTHUYECKON (PYHKIMI (PU3NUEeCKON Teopun —
MEXaHUKH, MOJEKYJISIpHOM (U3UKM W  TEPMOJMHAMHKHU, POJIb
¢uznyeckoit Teopun B (HOPMHUPOBAHUH MPEICTABICHUN O (DU3HUECKOMN
KapTUHE MUDA;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH MOJeleld (PU3NYECKUX Ten U
MIPOLIECCOB (SIBJICHMI): MHEpLMAIbHASI CUCTEMA OTCUETA, aOCOIIOTHO
TBEPJOE TEJNO, MarepuajgbHas TOYKA, PAaBHOYCKOPEHHOE JBW)XECHHE,
cBOOOHOE TajzeHue, aOCOMIOTHO ympyras aedopmarusi, aOCOIHOTHO
yOpyroe Hu aOCOJIOTHO HEyNpyroe CTOJKHOBEHHUS, MOJENIH rasa,
KUAKOCTH U TBEPAOTO (KPUCTAILUIMYECKOTO) Teja, UACaIbHBbIA Tras,
TOYEYHBIN 3apsij, OAHOPOIHOE IEKTPUUECKOE IT0JIE;

paszinyuath yciaoBus (TpaHUIlbI, 007aCTH) NPUMEHUMOCTU (PU3UUECKUX
3aKOHOB, IOHUMATh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HCII0Ib30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATh MEXAHWYECKHUE IMPOLECChl U SBIICHHS,
UCIIOJIb3Ysl ~ OCHOBHBIE  TIOJIOKEHHMSI M 3aKOHbl  MEXaHUKHU
(OTHOCHUTETBHOCTh MEXAHUYECKOTO JABMXKEHHUS, (POPMYJIbl KHHEMATUKU
PaBHOYCKOPEHHOI'O JBMKEHUS, IpeoOpa3oBaHus [ 'anues 115 CKOpOCTH
U TepeMelleHus, 3aKoHbl HpIOTOHA, MPUHIUI OTHOCUTENBHOCTU
["anunes, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI COXPAHEHUS UMITYJIbCa
U MEXaHWYECKOM DSHEpPruu, CBA3b pPaOOTHl CHJIBI C HU3MEHEHUEM
MEXaHUYECKOM S3HEPTUH, YCIOBUS PABHOBECHS TBEPAOIO TEJIA), IPH 3TOM
UCIIOJIB30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaThb
yCIIOBUS TMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB: MpeoOpa3oBaHU
["anunesi, BTOpOro u TpeTbero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHUs
MMITyJIbCa U MEXaHUYECKOW IHEPTUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;
aHAJIM3UPOBaTh U OOBSCHATH TEIUIOBbIE TPOIECCHl U SIBICHUA,
nCcnoJib3yss OCHOBHblE ToNokeHMA MKT wu 3akoHBI MOJIEKYISpHOU
GU3MKM M TEepPMOAMHAMUKHU (CBS3b JAABICHUS MJEATBHOTO Trasza co
CpeOHEW  KHHETUYECKOM DHEpPrheu  TEIJIOBOrO  JIBMKEHUS U
KOHIIEHTpAIMel ero MOJEeKyJd, CBsI3b TEMIIEpaTypbl BEIIECTBa CO
CpEIHEW KMHETUYECKOW SHEPIUMEU TEIJIOBOTO JBUKEHHUSA €r0 4YacCTHIl,
CBA3b JIaBJICHUSI MJCATBHOTO raza C KOHIIEHTpalHUeW MOJIEKYJT M €ro
TeMmreparypou, ypaBHenne MenaeneeBa—KianernpoHa, nepBblii 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHs SHEPTUH B TEIUIOBBIX IIPOLIECCAX),
IIpM  3TOM HCHOJIb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh YCJIOBUSL IPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
Knaneiipona;



® AHATM3UPOBATH W OOBACHATH JJICKTPUUYCCKUE SIBJICHHS, HCIOJB3YS
OCHOBHBIE TIOJIOKEHUS U 3aKOHBI AJIEKTPOJAMHAMUKY (3aKOH COXPaHEHUS
ANEKTPUYECKOTO  3apsina, 3akoH  KyloHa,  MOTEHIMAIbHOCTh
ANEKTPOCTATUYECKOTO TOJIs, MPUHIUIT CYNEPIIO3UIUU DIIEKTPHUUECKHUX
NOJIEH, TIPU 3TOM yKa3bIBas yCJIOBHS NMpUMEHUMOCTH 3akoHa KyioHa, a
TaK)X€ MPAKTUYECKU BAXKHBIE COOTHOLICHHUS: 3aKOHBI OMa JJIsl ydacTka
IEeNY U JUI1 3aMKHYTOM 3JIEKTPUUYECKOW Menu, 3akoH [[xoyna—JleHna,
npasuiia Kupxroda, 3akonsr @apajaes 1uist 31€KTpOIn3a);

® ONUCHIBaTh (PU3UYECKHE IMPOIIECCHl U SBJICHUS, UCIOJIb3YSI BEIUYUHBI:
NEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CHCTEMBI TE,
CUJIa, MOMEHT CWJIbL, IaBJIEHUE, NOTCHIMAIbHAS SHEPT U1, KHHETHYECKAs
SHEPrHUsl, MEXaHUUYECKasi FHEPTHUs, padoTa CUIIbI, IEHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CHIIA TSHKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHUS, MOITHOCTD,
SHEPrus B3aUMOJEWUCTBHS Tena ¢ 3eMiIEd BOJM3M €€ MOBEPXHOCTH,
SHEpPrusi ympyrou negopmaruu MNPYKUHBI, KOJUYECTBO TEIUIOTHI,
a0coJIIoTHas TeMIeparypa Teja, padota B TepMOJUHAMUKE, BHYTPEHHSIS
SHEPrUs HJCATBHOTO OJHOATOMHOrO Trasza, paboTa HuicalbHOrO rasa,
OTHOCHUTENbHAsI BIAXHOCTh Bo3ayxa, KII/ wmaeanbHOro TEmIOBOro
JNBUTATENA; AJIEKTPUUYECKOE II0JI€, HAIPSKEHHOCTh 3JIEKTPUUYECKOTO
NOJIsI, HAMIPSDKEHHOCTD MOJII TOUEYHOTO 3apsiia WK 3apsyKEHHOro Iapa
B BaKyyMe€ M B JIUDJICKTPHUKE, MOTEHIHUAN JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh NOTEHUMAJOB, OJJEKTPOABIKYIIAS CHJA, CWlIa TOKa,
HaMpspKeHUE, MOIIHOCTh TOKA, JJEKTpUueckas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE YYACTKA LIENU C MOCIIEIOBATEIBHBIM U
napajiesibHbIM COEJUHEHHEM PE3UCTOPOB, SHEPIHUsl IJIEKTPUUYECKOTO
OJIsl KOHJEHCATOPA;

® OOBSICHATH OCOOCHHOCTH  MPOTEKaHUS  (PUBMYECKUX  SBIICHUMA:
MEXaHMUYECKOE JBIDKCHHE, TEIJIOBOE JBHUXKEHHUE YAaCTHI[ BEIECTBA,
TEIIOBOE paBHOBECHE, OPOYHOBCKOE BUkKeHUE, MU y3usi, ucnapeHue,
KUIIEHWE W  KOHJEHcAlMs, IUIAaBJICHUE W  KPUCTAJUIM3ALIMS,
HaIpaBJIEHHOCTh TeIUIoNepeayH, ANEKTpU3aIUs Ted,
AKBUIIOTEHIIMAIIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MPOBOIHUKA;

® [POBOJUTH UCCIETOBAHUE 3aBUCUMOCTH OJAHOW (DPU3NUECKON BEIIMUUHBI
OT JpPyrod ¢ HCIOJIb30BaHUEM TMPSAMBIX HW3MEPEHUN, TPU ITOM
KOHCTPYUPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yJbTaThl IMOJIYYCHHOMN
3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHAEC TpaduUKOB C Y4IETOM
aOCONIOTHBIX  TMOTPEITHOCTEW W3MEpPEeHHWH, JeJaTh BBIBOJABI  TIO
pe3yibTaTaM UCCIIEI0BaAHUS;



MIPOBOJIUTHh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIUYHMH, MPU 3TOM
BBIOMPATHh ONITHUMAJIBHBIA METOJ] N3MEPEHHUSI, OIICHIUBATh a0COJIFOTHBIE U
OTHOCHUTEIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOAUTL  OMBITHI O TMPOBEPKE MPEAJIONKEHHONW  TUIOTE3BI:
IUTAHUPOBATH IKCIIEPUMEHT, COOMPATH IKCTIEPUMEHTAILHYIO YCTAaHOBKY,
aHaJM3UPOBaTh IMOJYYCHHBIE PE3YJIbTaThl U JE€JaTh BBIBOJI O CTaTyce
MPEUTOKEHHOW TUIIOTE3BI;

coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TpU  IPOBEIECHUU
UCCJIEIOBAHUIM B paMKax y4eOHOro HKCIEPUMEHTA, MpaKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOpaTOPHOTO
000pynoBaHus;

pemarh pacy€THbIE 3aJa4yd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOMN
(pu3HUECKO MOJIENBIO: HA OCHOBAHHUH aHAJIM3a YCIOBHS 000CHOBBIBATh
BBIOOp (U3MYECKON MOJIeNu, OTBEYarlle TpeOoBaHUSAM 3aJaud,
OPUMEHATh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
(Gu3NUEeCKUX TEOpHUM MPU HUCHOJIb30BAHUM MATEMAaTHYECKUX METOJIOB
pemieHus 3aaad, NPOBOAUTH PACUETHI HAa OCHOBAHMHM HMMEIOIIUXCS
JAHHBIX, aHAJIM3UPOBAaTh PE3YyJbTaThl M KOPPEKTHUPOBATH METOIbI
pelIeHus C YYETOM MOJTYYEHHBIX PE3YNbTATOB;

pemaTh KayeCTBEHHBIC 3a/lauu, TPEOYIOIIHe MPUMEHEHHUS 3HAHWN W3
pPa3HBIX pa3feioB Kypca (PU3MKH, a Tak)Ke HHTETpalldd 3HAHUW W3
OPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBaTh
JIOTUYECKYIO LIETIOYKY PACCYKACHHUI C OMOpON Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA HJIs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTEIBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB;

MPUBOJIUTH TMPUMEPHl BKJIaJa POCCHUMUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJIM3UpOBaTh M OLIGHMBaTh  TOCJIEACTBUA  OBITOBOM U
MPOU3BOJACTBEHHOW  JEATEIIBHOCTA  YEJIOBEKA,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUNA IKOJOTMUYECKON O€30MMacHOCTH,
NOPEICTAaBICHUA O pPalMOHAIIBHOM MPUPOJIONOJIb30BAHNUN, A TaKKe
Pa3yMHOM HCIIOJb30BAaHUU JIOCTHKEHUI HAyKW U TEXHOJOTHH JUIs
JaNbHEHIIIEero pa3BUTHS YEJIOBEYECKOTO 00IECTRA;

MPUMEHSITh pa3IudHbIe CLIOCOOBI PaboThI ¢ MHOpMale GrU3NnIECKOro
COJIEp)KaHUsl C MCMHOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMALIUOHHBIE



TEXHOJIOTMM JJI1 NOHUCKa, NepepabOTKU U TNpEeAbsBICHUS Y4eOHOH U
Hay4HO-TIOMYJISIPHOM uHbopMaIu, CTPYKTYPUPOBAHUS "
MHTEPIIPETANU HHPOPMAIIH, TOTYYCHHON U3 Pa3INUHbIX HCTOYHUKOB,
KPUTHYECKH aHATTU3UPOBATH MOTy4aeMyI0 HH(OPMAIIHIO U OIICHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA HH(OPMALINY;

® IMpPOSABJITE  OPraHM3alMOHHBIE W IIO3HABATENIBHBIE  YMEHMSA
CaMOCTOSITENIFHOTO  MPUOOpPETeHHsT HOBBIX 3HAHUW B  Ipolecce
BBIITOJIHEHHSI IPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PadOT;

e paboTaTh B IpyNIe C UCHOJIHEHHEM Pa3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBAaTh ~ pabOTy  IpyHIbl,  palMOHAIBHO  PACIPENEIATH
NEATENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJCKBATHO OLCHUBATH
BKJIaJl KOKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pPacCMATPUBAEMON
poOJIEMBI;

® [IPOSBIATH MOTHUBALMIO K OyAylIell nmpogecCHOHaNbHON AESITENbHOCTH
1O CHEUATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

K koHny oOyuenus B 11 Knacce npeiMETHbIE pPe3yJbTaThl Ha YriyOJI&éHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh Yy 00OYUAIOIIUXCS YMEHUI:

® [IOHUMAaTh poJib (U3UKK B HSKOHOMHUYECKOH, TEXHOJOTMYECKOH,
COLIMAJIBHOM M 3THYECKOW cdepax NeATeIbHOCTH 4YelIOBEeKa, POjb U
MeCTO (U3MKM B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pOJib
ACTPOHOMUH B NPAKTUYECKON AEATEIBHOCTH YEJIOBEKA M JAJIbHEHUIIEM
HAy4YHO-TEXHUUYECKOM pa3BUTHH, 3HAYEHHE ONMCATEIIbHOM,
CUCTEMATU3HUPYIOIIEH, OOBICHUTEILHON U MPOTHOCTUYECKON (HyHKIIUN
(u3nuecKol TeOopUH — DBIEKTPOJAMHAMHKH, CHEIUAIbHOW TEOpUU
OTHOCUTEIIBHOCTH, KBAHTOBOM (DU3UKH, pOJib (PU3HUECKOW TEOpPUU B
dbopMupoBaHUU MPECTABICHUN O (PU3MUECKON KapTUHE MHUpPA, MECTO
(u3HUecKoi KapTHUHBI MUpPa B OOIIEM PsJly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX [PEJCTABICHUI O IPUPOLE;

® pasnuyaTh YCJIOBHS TNPUMEHHUMOCTH MoOJenell (QU3ndeckux Ten Hu
IpOLIECCOB (SIBJIEHUI): OJHOPOAHOE HIIEKTPUUECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTUYECKUn
MasiTHUK, UACAIbHBIA NMPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI,
uAcaIbHbIA KOJIeOaTeNbHBIA KOHTYp, TOHKas JIMH3a, MOJEJIEH aToma,
aTOMHOTO s1/Ipa U KBAHTOBOM MOJIENIN CBETA;

® pasnuyaTh YCJIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB, IOHUMATh BCEOOIINN XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

® AHAIMU3UPOBATH U OOBSICHATH JIEKTPOMATHUTHBIC MTPOLIECCHI U SIBICHUS,
HCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKHA U



CHELMAIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cuna Awmmnepa, cuia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  MHAyKuuH, npaBwio Jlenma, cBsa3p OJJIC
CAMOMHAYKIIMM B 3JIEMEHTE OJJIEKTPHUYECKOW LEMU CO CKOPOCTBIO
U3MEHEHUS  CHJIbI  TOKAa, IMOCTYJaThl  CIEUUAJbHOM  TEopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE TMPOLIECCHI U SIBJICHUA,
MCIIOJIB3YS MOJIOKEHHS KBAHTOBOM (hr3HKH (ypaBHEHUE DWHINTEHHA 115
doroaddexra, mnepBbld W BTOpOil mocTynaTel bopa, mnpuHIUD
COOTHOIIIEHHS HeomnpeneneéHHocTel ['eiizenOepra, 3akOHbl COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YUCEN M SHEPTUU B AJIEPHBIX PEAKLHUIX, 3aKOH
pPaZ0aKTUBHOTO pacnaja);

OMHCHIBATh (PU3MUECKHE TPOIECCHl M SBICHUS, UCIOIB3YS BEIUYUHBL:
HaIpsHKEHHOCTD ANEKTPUYECKOTrO oI, MOTEHIH A
ANEKTPOCTATUYECKOTO oJIs, pPa3HOCTh NOTEHIAJIOB,
AIIEKTPOJABIDKYINAS CHJIA, WHAYKIHMS MarHUTHOTO TOJIS, MarHUTHBIN
NOTOK, Ccui1a AwMrepa, HWHAYKTUBHOCTb, 3JEKTPOABMXKYIIAs CHIIA
CaMOMHJIYKIIMHM, SHEPrHsi MarHUTHOTO IOJI TPOBOJHUKA C TOKOM,
PENATUBUCTCKUNA UMITYJIBC, IIOJHASI SHEPTHUs, SJHEPT UL TOKOSI CBOOOTHOM
YAaCTHULIbI, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE YMCIIO U 3apsij A1pa,
SHEPTHS CBSI3U AIPA;

OOBACHATH  OCOOCHHOCTHM  TPOTEKaHHWsS  (PU3UYECKUX  SBICHUMU:
AJIEKTPOMAarHuTHast UHAYKIIMS, CaMOUHJYKIIHS, pe30HaHcC,
uHTepdepeHrst BOJH, Audpakuus, AUCIEPCHUs, MOJIHOE BHYTPEHHEE
otpaxenue, (oroanekrpuueckuii pdext (dbotodrddexr), ampda- u
Oeta-pacnajsl s1ep, ramMma-u3iaydeHue sjiep, pU3ndeckue MpPUHIUIIBI
CHEKTPaJIbHOrO aHaJIh3a U paboThI J1a3epa;

OTIpEe/EIATh HAIPABJICHWE MHAYKIIMA MAarHUTHOTO IOJI MPOBOJHUKA C
TOKOM, cuJibl Amrnepa u cuiisl Jlopeniia;

CTPOUTh HU300paKE€HUE, CO3AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOMU
JIMH30M, U paCCYUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIOJAraolie aCTPOHOMUYECKHUE MOHATHUS, TEOPUHU U
3aKOHBI [IJI1 aHajdu3a W OOBACHEHUS (UMYECKUX IIPOIIECCOB,
MPOUCXOSAIINX B 3BE3/1aX, B 3BE3/AHBIX CUCTEMAX, B MEKIAJTAKTUIECKON
cpene; ABKSHHSI HEOSCHBIX TeJl, DBOIIONNH 3BE3] U BeeneHHoM;
IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
UCTIONB30BAaHUEM TIPSAMBIX H3MEpPEHUH, MPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBaThb pe3yibTaThl IOJYYEHHOM 3aBUCUMOCTH
¢u3znyecKkux BEIMYMH B BHUAE TpapuKOB C YUYETOM aOCOTIOTHBIX



NOTPENIHOCTE  WM3MEPEHM, JeJaTh BBIBOABI MO  pe3yJbTaTam
HCCJIEI0BAHMS;

IPOBOJUTH KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BEIMYMH, MPU 3TOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH  OMNBITBI 1O MPOBEPKE MPEIOKEHHON  TMIOTE3bL:
TUTAHUPOBATh SKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY,
aHAJIM3UPOBATh MOJIYYEHHBIE PE3yJIbTaThl M JI€JIATh BBIBOJ O CTaTyce
MPEUTOKEHHON THIIOTE3BI;

OMKCBIBATH METO/BI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOmomath mpaBwia  0Oe30macHOro  Tpyda HpH  MPOBENECHUU
HCCJIEIOBAHUM B paMKax y4eOHOro HKCIIEPUMEHTA, IMPAaKTHKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOM  JIEATEITBHOCTH  C
HCIIOJIb30BAHUEM  HM3MEPHUTENIbHBIX YCTPOMCTB H©  JIaOOPAaTOPHOIO
000py10BaHUS;

peliath pacu€THbIC 3aJa4d C SIBHO 3aJJaHHOM M HEABHO 3aJaHHOU
(u3nuecKol MOJENbIO: HAa OCHOBAaHMM AaHAJIM3a YCJIOBHUS BbIOMpAThH
(u3ryuecKrue MOJENU, OTBEYANIIHe TPEeOOBAaHUSAM 3alayd, IPUMEHSTh
(opMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTHU U NOCTYNAThl (PU3NYECKUX TEOPUI
P HCHOJB30BAHMM MAaTEeMAaTHYECKUX METOJOB pELIeHUs 3ajad,
OPOBOAUTH  Pacuy€Tbl HAa  OCHOBAaHMHM  HMEIOLIMXCA  JIaHHBIX,
aHAJIM3UPOBATh PE3YNbTATBl M KOPPEKTUPOBATH METOJBI PEIICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTAaTOB;

peliath KaueCTBEHHbIE 3a/ayM, TpeOyrollue NpUMEHEHUs 3HaHWM u3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TaKKe HHTETpallld 3HAHUN U3
OPYrMX TPEIMETOB €CTECTBEHHO-HAYYHOIO LHWKJA: BBICTPAaWBATh
JIOTUYECKYIO LIETIOYKY PACCYXKICHHUI C ONMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUA HJs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAala POCCHUMCKUX M 3apyOekKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UpOBaTh U OLIGHHWBAaTh  TOCIEACTBUS  OBITOBOM U
OPOU3BOJCTBEHHOM  AESATENbHOCTH  4YEJIOBEKAa,  CBSI3aHHOM ¢
(Gu3nYeCcKUMU MpOIeCCaMt, ¢ MO3UIMNA IKOJIOrMYecKoil 0e30MmacHoCTH,
MIPEACTABICHU O pPAaUUMOHAIBHOM NPHUPOAOIOIB30BAHUU, A TaKKe
Pa3yMHOM HCIIOJb30BAaHUU JIOCTH)KEHUI HAyKM W TEXHOJOTMH JUIs
JaNbHEHNIIEero pa3BUTHS YEJIOBEYECKOT0 00IECTBRA;



® TIPUMEHATH Pa3IMyYHbIE CIIOCOOBI PabOTHI ¢ HHPOPMAIUEH PU3NIECKOTO
COJIEp)KaHUsI C MCMHOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHiA, IPH 3TOM UCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTMM JJI1 NOUCKa, NepepabOTKU U TNpEeAbsBICHUS Y4eOHOH U
Hay4YHO-TIOMYJISIPHOM uHpopMaIu, CTPYKTYpPUPOBAHMUS U
UHTEpIpEeTalny UHPOPMALMH, TOTYYEHHON U3 Pa3INYHbIX HICTOUHUKOB,
KPUTUYECKH aHAJIM3UPOBATH [TOJIy4aeMy10 HH()OPMALIHMIO U OLIEHUBATh €€
JOCTOBEPHOCTh KAK Ha OCHOBE MMEIOUIMXCS 3HAHWUW, TaK U Ha OCHOBE
aHaJIM3a UCTOYHHKA UH(POPMALINH;

® [pPOSBIATH  OPraHU3allMOHHBIE U [I03HABATEJIbHbIE  YMEHHUS
CaMOCTOSITEJIBHOTO NPUOOPETEHHsT HOBBIX 3HAHUKW B  Ipolecce
BBIINIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENBCKUX padoT;

e paboTarh B IPYyIIE C UCHOJHEHUEM PA3NHYHBIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATh ~ pabOTy  TPYMNIbl,  PalMOHAIBHO  pacHpenessiTh
NEeSATENbHOCTh B HECTAHJAPTHBIX CHUTYyalMsX, aJ€KBaTHO OLIEHWBATh
BKJIaJl KOKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pPacCMATPUBAEMON
po0JIeMBI;

® [IPOSIBJIATH MOTHBALMIO K Oyaylied npohecCUuOHANbHON IeATEIbHOCTH
M0 CHENUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.



