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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoOBHE cpeaHero oOiero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMUN K pe3ysibTaTaM OCBOEHUS
OCHOBHOU oOpaszoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ y4€ToMm QeaepanbHON paboueil mporpammsl BocnuTanus U KoHuenuuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa3oBaTElIbHbBIC
IPOTrPaMMBlI.

[Iporpamma no ¢usuke onpenessier 00s13aTeabHOE IPEIMETHOE COIEpKaHHE,
yCTaHABJIMBAET PEKOMEHIYEMYIO TIOCIEI0BATEIbHOCTh U3YUYCHHUSI TEM U Pa3/ieiioB
y4eOHOTO TpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma mo ¢usuke AaéT NpeACTaBICHHE O MLENAX, COJepKaHuM, OOIIen
cTpaTernd OOy4YeHHs, BOCIHMTAHWUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriryoJIEHHOM YpOBHE.

N3yyenue kypca (PU3MKH YIIIyOJIEHHOTO YpPOBHS TMO3BOJIIET PEAM30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4YarommMMcsi, KOTOpble HEOOXOMWMBI JUIA MPOJODKEHHs O0O0pa3oBaHUsA B
opraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mporpamme 1o Qusumke ompenenstoTcs IUIAaHUPYEMBIE PE3yIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JMIHOCTHBIC,
MeTanpeMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMMmy 1o (HU3MKE Ha YpPOBHE cpeaHero ooOmero oOpa3oBaHUs Ha
yrayOn€HHOM YpOBHE, SIBISETCS CUCTEMHO-ICSITSIIBHOCTHBIN ITOIXO.

[Iporpamma 1o gpu3rke BKIFOYALT:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca (u3Mku Ha yriayOon€HHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE pe3yJIbTAaThl 110 T'0JIaM O0y4YCHUS;

conepkanue yueonoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIM XapakTep U MOXKET ObITh
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUSI CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma no (u3uKe HEe CKOBBIBAE€T TBOPUECKYIO MHMIIMATUBY YUYHUTENEH U
MPEAOCTABISAECT BO3MOXKHOCTH JUISI pEAHM3ALMHA  PA3JIMYHBIX METOAUYECKHX



MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHeHUs 00513aTeNbHOM YacTu coJepkKaHus Kypca.

du3rka Kak Hayka O Haubosee OONIMX 3aKOHAX MPHUPOAbI, BHICTYIMAas B
KauecTBe y4eOHOI0 IMpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
busngeckoir reorpadueir u actpoHommed. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoB C 33aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSTH HAyUHBIN
METO/] TO3HAHUS TIPU BHITIOJIHEHUU UMU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY kypca (u3HKH Ha YPOBHE CpEeHEro 00IIero 00pa3oBaHus MOJI0XKEH
psa uaeH, KOTOpble MOXHO pacCMAaTpPUBAaTh KaK MPUHIIMIIBI €70 TOCTPOCHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEW KypeC SBIISIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW MaTepual Kypca (PU3HKU
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJe.

Hoea cymanumapuszayuu. E€ peanuzamus mnpeanosaracT HCHOJIb30BaHUE
I'YMaHUTAPHOTO TNOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc pusvku yrmyOn€HHOTO ypOBHS
MpEANoIaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUN M COBPEMCHHBIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHUHU.

Hoea »3xonocusayuu peanusyerTcss TOCPEICTBOM BBEICHUSA DSJIEMEHTOB
COJlep)KaHMs, TMOCBSAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke O0CYyX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoenue cofiep>kaHusi MPOrpaMMbl IO (PU3UKE JOJIKHO OBITH MMOCTPOCHO HA
MPUHIIANAX CUCTEMHO-AEATEIHOCTHOIO nojaxoaa. Jiisa ¢pusuku peanuzaius 3TUX



IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIEro (¢akropa yudeOHoro mpouecca. lns yriayOnaéHHOro
YPOBHSI — 3TO CHUCTEMA CaMOCTOSITEJIBHOTO YYEHHYECKOTO OJKCIEpPUMEHTAa,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3auuMud (GU3MUECKOro TMpakTukyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B KoHue 10 u 11 kmaccoB, nubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
WHTETpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom pabortamu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE HCCIEA0BaHNE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme mno ¢Qusumke cucTeMa YYEHHMUECKOIO 3KCIEpUMEHTa,
71a00paTOpHBIX pabOT M MpaKTUKyMa MNpPEJCTaBiI€HA €IMHBIM MepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHMUS W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU MPOBOJUTH MpPSAMbIE U KOCBEHHBIE
U3MEPEHHUsI, UCCIEAOBAHUS 3aBHCHUMOCTEH (DU3NYECKUX BEIMYHMH U IMOCTAHOBKY
OIBITOB TI0 NMPOBEPKE NPEIITOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIEISETCS PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a4a4.
[Ipu 3TOM 1J1s1 pacUETHBIX 33]1a4 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
Y HESBHO 33JJaHHOW (PM3NYECKONW MOJIEIIbIO, MO3BOJISIONINE IPUMEHATh U3yUCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fesia Kypca, TaKk M HWHTETPUPYS
NIPUMEHEHUE 3HAHWW W3 pa3HeIX pas3genoB. JUIsI  KadyecTBEHHBIX — 3aaad
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NMpencKa3aHue MPOTEKaHUs
(bu3nUecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOopa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B  coorBerctBum ¢ tpeboBanusamu GI'OC COOk  marepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHus JOJKEH U3y4aThCsA B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere QU3MKK JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyZOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
(bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT M padOT MpakTHUKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCTpanoHHoe 00opynoBaHue GOPMHUPYETCS B  COOTBETCTBHH C
OPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
WCCIICIOBAHUSI  M3y4YaeMbIX SIBICHUA W  NPOLECCOB, OMIIMPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHUH.



JlaGopatopHoe 000OpydOBaHHME MJii YYEHHUYECKHX MPAKTUYECKUX paboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAaETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJarmommxcs. TeMaThdeckue KOMILIEKThI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMH OCJIAMU U3YUCHUA (I)I/I?)I/IKI/I B O6I[I€M 06p3.30BaHI/II/I SABJIAROTCA .

dbopMupoBaHHEe HHTEpeca W CTPEMJICHHS OOYYalolMXCsi K Hay4dHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE HMX HHTCIUICKTYyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE IMO3HAHUS U (HOPMHUpPOBAHHE
HCCIIEI0BATEIIBCKOTO OTHOIIEHUSA K OKPYKAIOIIUM SIBIICHUSM,;

(dopMUpOBaHKE HAYYHOIO MHUPOBO33pEHUS KaK pe3yjbTaTa U3y4eHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE YMEHUM OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (DPU3NUECKUX
3HAHUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUEe TMPEACTABICHUN O poiid (U3UKKU 7 Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BuUTHE MpPEICTaBICHUI 0 BO3MOHBIX cdepax Oynyien
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX Tieneil o0ecrieunBaeTcs pelieHueM CISAYIOMUX 3a/iad B
nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

npUoOpeTeHNEe CUCTEMbl 3HaHUW 00 OO0IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISpHYHO  (DU3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHE YMEHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHHS
(bU3NYSCKUX SBICHUM B MPUPOJAE M JUIS NPUHATHS IPAKTHUYCCKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS pa3JIMYHBIX 3aJlad ¢ SIBHO 3aJIaHHOU
dbu3nyecKoil MOJEIbI0, 3aJad, MOAPA3yMEBAIOIIUX CaMOCTOSITEILHOE CO3JaHue
bu3MYecKo MOJEeNH, aJeKBATHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3a]a4
WHXXEHEPHOT'0 XapaKTepa,



MOHUMaHuEe (U3UYECKUX OCHOB W TPHUHIIUINIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB Y TEXHOJOTUYECKUX MTPOLECCOB, UX BIUSAHUS HA OKPYKAOIIYIO CPENLY;

OBJIAJICHUE METOAAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IPOBEIACHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajdW3a M HMHTEPOpeTanuud  HHPOpMaIH,
OIPENIEJIEHNs JOCTOBEPHOCTH IIOJyYEHHOTO PE3YIIbTaTa;

CO3[JaHUE YCJOBUW [JIs Pa3BUTHUA YMEHHUU IPOEKTHO-HUCCIIEOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE UHTEpeca K cepam nmpodeCcCHOHATBHON ACITEIBHOCTH, CBI3aHHOU
¢ (hPU3UKOM.

B cootBerctBun ¢ TtpedoBanusamu GI'OC COO yrinyO6nEéHHbIN  ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3ukay Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOy4YalOIMMUCSH, IUIAHUPYIOIUMHU MPOJIOKEHUE
o0pa30BaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUII.

Ha usyuenue ¢usuku (yriyOJ€HHBIN YpOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 xiacce — 170 vacoB (5 yacoB B HE/IEIIO).

[Ipennaraemelii B mporpaMme IO (HU3UKE IEpeYeHb JIaOOpaTOPHBIX M
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYWTENb JEJIaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COJEPXAHUE OBYUYEHUA

10 KJIACC

Pazgen 1. Hay4Hblii MeTOA NMO3HAHUS IPUPOABI.

®duszuka — pyHaamMeHTanbHas Hayka o npupoje. HayuHsiii MeTo1 MO3HaHUS U
METO/Ibl UCCIIeI0BaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpHs B Tpoliecce MO3HaHWUsS Mpupoasl. Habmomenue u
HKCIIEPUMEHT B (PU3HUKeE.

CrocoOb1l  u3MepeHus: (PU3NYecKUx BENUYWH (aHAJOTOBbIE W IHU(POBHIE
WU3MEPHUTEITBLHBIC MPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CHCTEMBI).



[TorpemHnocT  u3MepeHuil  Qu3MUecKUX  BeAMYMH  (aOCONIOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue (pU3NUECKUX SBJICHUI U MPOLECCOB (MaTepuaabHas TOUKA,
aOCOJIIOTHO TBEPJIOE TENO, WJealbHAsl KUIKOCTb, HWACAIbHBINA Ta3, TOUECUHBIN
3apsan). ['unoreza. ®U3nyeckuil 3aKOH, TPaHULBl €r0 MPUMEHUMOCTU. Pu3nueckas
TEOPHsL.

Ponb u Mecto pusuku B QPOpMUpPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKOMN IEATEIIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepeHne cuiibl TOKAa YU HAIPsDKEHHS B LIENU IIOCTOSHHOIO TOKA IIPU
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKoMCTBO ¢ Iu(poBoil aboparopueid no ¢usuke. [Ipumepsl u3mepeHus
($u3NYECKUX BEJIMYMH MIPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. MexaHnuka.
Tema 1. Kunemamuka.

Mexannueckoe naBmkeHre. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXaHUKHU.

Pagnyc-BekTop MaTepualibHOM TOYKH, €ro MNPOECKUMHU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIUHEHHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS M ITyTH MAaTepUATHLHON TOYKH OT BPEMEHHU M X
rpaduku.

CBobOogHoe maacHUE. YCKOpPEHHE CBOOOJHOro majacHus. J[BrmkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPECHHS MaTEPHAILHON TOYKH OT BPEMEHHU M X TPapUKH.

KpuBonuueitnoe  aBwxeHue. JIB)KEHHME  MaTEpUAIBHOM  TOYKH  TIO
OKPY>KHOCTH. YTJiOBas MU JMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.
[lenTpocTpeMuTenbHOEe (HOPMAJIbHOE), KacaTelbHOE (TAHTE€HIIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEPUAIIbHOU TOUYKH.



TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE TMPOIECCH: CIHUIOMETP,
IBW)KEHUE CHApSAJOB, LIEMHbIe, IIecTepéHYaThle W peMEHHbIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopens cucteMsl OTCYETA, WILIIOCTPALMS KMHEMATHYECKUX XapaKTEPUCTHUK
JBUKCHUSL.

CriocoObI ucCiieT0BaHUS IBIKECHUM.

WnnmrocTpanus npeaenbHoro nepexo/ia i i3BMepeHne MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Ha6HIOII€HI/I€ ABHMOXKCHHS TCJIA, 6pOIHeHHOFO nmoa yrioM K TOPHU30HTY H
TOPHU30OHTAJIBHO.

Hamnpapnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.
[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPUH, CKOPOCTEH ABUKEHUS OJHOTO U TOTO K€ Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOIO ABHMKECHUS C LEJIbIO OMPEICIICHUS MTHOBEHHOMU
CKOpPOCTH.

N3Mepenue ycKopeHus npu NPSIMOJUHENHOM PABHOYCKOPEHHOM JBUKECHHH
0 HAKJIOHHOW TJTOCKOCTH.

HccnenoBanne 3aBUCHMOCTM NYyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBUKEHUM.

N3mepenue YCKOPEHUSI CBOOOIHOTO MnajacHus (pexoMeHI0BaHO
WCITIOJIb30BaHUE IU(POBOIA TabOpaTOpUN).

W3yyenue pABWKEHUS Tela, OpOIIEHHOTO Topu3oHTaibHO. [IpoBepka
TUIIOTE3bl O MPAMOM NPONOPILMOHAIBHOW 3aBUCHMOCTH MEXKIY HaJbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEA.

W3yyeHue IBMXKEHMSI Tela IO OKPYKHOCTU C IOCTOSIHHOW IO MOJYIIO
CKOPOCTBIO.



HccienoBaHre 3aBUCUMOCTH TIEPHOa OOpaICHHUS KOHHYECKOTO MasTHUKA OT
ero MapaMeTpoB.

Tema 2. lunamuxa.

IlepBoiii 3axkoH HproTrona. MHepumanbHble cucteMsl oTcyéra. [IpmHIMND
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IIPUMEDBI).

Macca Tena. Cuia. [IpuHuun cynepro3uinuu CuJl.
Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.
Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUS. OKBHBAJCHTHOCTh T'PAaBUTAIMOHHON U
WHEPTHOU MAaCCHI.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO MaJCHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxymerocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuna TpPEeHHsS] CKOJBKEHHS W CHJIAa TPEHHS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIHLHOTO JBUKECHHUS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuita Apxumena.

TexHuueckue YCTpOI\(JICTBa N TCXHOJIIOTMYCCKHC IIPOOCCChI: ITOANIMITHHMKH,
ABUKCHUEC NCKYCCTBCHHBIX CITYTHHKOB.

Jemoncmpayuu.

HabOmronenne IBYOKSHUS TEI B MHEPIHAIBHBIX M HEMHEPIIMAIbHBIX CHCTEMaX
OTCUETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByxX LWIMHAPOB WJIM IIAPOB PA3HOW MaCChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHME PABHOACHCTBYIOIIECH MPUIOKEHHBIX K TETY CUJI C TPOU3BEICHUEM
MACCHhI TE€JIa Ha €r0 YCKOPEHUE B HHEPLUUAIBHON CUCTEME OTCUETA.



PaBeHCTBO CHII, BOSHUKAKOLIUX B PE3YJIHTATE B3aUMOICHCTBUS TEN.
N3Mepenune macce 1o B3auMOACHCTBUIO.

HesecomMocTs.

Bec Tena npu yCKOpEeHHOM MOIBLEME U MAICHUU.

[leHTpoOexKHbIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.
Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

W3mepeHne paBHOJIEHUCTBYIOLIEH CHJI MPU JIBHKEHUH OpycKa MO HAKIOHHON
IIJIOCKOCTH.

HpOBepKa T'AIIOTC3bI O HCE3aBUCHUMOCTH BpPCMCHHU OBUXCHHUA 6pyc1<a I10
HAKJOHHOM IJIOCKOCTH Ha 3aJaHHOC paCCTOAHHUC OT €TI0 MAaCCHI.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B NPYKUHE U
pe3rHOBOM 00paslie, OT UX JAepopMaiuu.

N3ydeHne NBH)KEHUSI CUCTEMBI TeJ, CBSI3aHHBIX HHUTBIO, TIEPEKUHYTOU Yepe3
JIETKUH OJIOK.

N3mepenue koddduimeHTa TpeHHs MO BEJIUYUHE YTIIOBOTO Kod(duiimeHTa
3aBucuMoct Frp(N).

HccnenoBanue nBUKEHUSI OpycKa MO HAKIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3yueHne NBUKEHUS Ipy3a Ha BAJLy C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTymarenbHoe M BpalllaTelbHOE BUKEHHE
TBEPIOro Tejma. MOMEHT CuJbl OTHOCHUTEIBHO OCH BpaileHus. llnedo cuibl.
CnoxeHue CUil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBus paBHOBECHS TBEPAOTO TEIIA.
YcroitunBoe, HeyCTOMUNBOE, O€3pa3TUNIHOE PaBHOBECHE.

TexHn4eckrue YCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIE KOHCTPYKLIMHU.



Jemoncmpayuu.

Y ciioBUst paBHOBECHSL.

Bunapsl paBHOBeECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomul, npaKMuUKyM.

HccnenoBanne ycloOBUM paBHOBECUS TBEPAOTO TElIA, HMEIOLIETO OCh
BpaIeHUs.

KoHCcTpynpoBaHHe KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.
M3ydeHne yCcTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIEr0 IUIOIIAb OIIOPHI.
Tema 4. 3akonvi coxpanenusn 6 mexanuxe.

I/IMHYHBC MaTepHaHLHOﬁ TOYKH, CUCTCMBI MATCPHUAJIBHBIX TOYCK. HGHTp Macce
CHUCTCMbI MaTCPHUAJIbHBIX TOYCK. TeopeMa 0 ABMJKCHWHA LCHTPA Macc.

VMITyJIbC CHITBI M1 U3MEHEHNE UMITYJIbCA TENIA.
3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBH>KEHHE.

MomeHT umIiyabca MarepualibHOM TOYkM. [IpencraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISX.

Paborta cunpl Ha MajloOM M Ha KOHEUYHOM mepemMelnleHuu. ['paduyeckoe
npescTaBiIeHUe padbOThl CHIIBI.

MOIIHOCTE CUJIBI.

Kunernueckasi sHeprus matepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YJHEPTUM MATEPUATIBHOU TOUKHU.

[ToreHuuanbHble W HEMNOTCHUUAIbHBIE CWIbL. [loTeHIManbHAas SHEprus.
[ToTenmnuanbHas 3HEprus ynpyro nedhopMupoBaHHOW TPy uHbL. [loTeHImanpHas
JHEprus Tena B OJAHOPOJHOM TIpPaBUTALlMOHHOM Tojie. IloTeHimanbHas sHeprus
TeJla B TPABUTALIMOHHOM TI0JIE€ OJHOPOJHOTO Iapa (BHYTpU U BHE Iiapa). Bropas
KOCMHUYECKAsi CKOPOCTh. TpeThsl KOCMUYECKAsT CKOPOCTh.

CBs13b pabOTHI HEMTOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHWUYECKOW YHEPTUu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

Yapyrue u Heynpyrue CTOJIKHOBEHMUS.



VYpaBuenue bepHyiun Wi UACATbHOW KUAKOCTH KaK CIEICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHru4ecKue yCTpOHCTBA U TEXHOJIOTMYECKHUE INPOLECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE IBM)KEHME.

N3mepeHne MOITHOCTH CUJIBL.

HN3meHeHue OHCPIUHU TCJa IIpU COBCPIICHHUHN pa6OTbI.

B3aumnbie IIpCBpaIICHUA KUHETUYECKON H HOTGHHH&HBHOﬁ BHGPFI/Iﬁ IIpu
I[CﬁCTBHH Ha TCJIO CUJIbI TSKCCTHU U CUJIBI YIIPYT'OCTH.

CoxpaHeHue SHepTHU U CBOOOTHOM Ma/ICHUH.
Yuenuueckuii sxcnepumenm, nabopamopnusie pabomul, npaKmuxym.
W3mepenne uMirynbca Tena mo TOpPMO3HOMY MyTH.

HBMGp@HI/IC CHJIBI TATH, CKOPOCTH MOACIIN 3J'ICKTpOMO6I/IJ'IH 1 MOIIIHOCTH CHJIbI
TAT'A.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.
HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOACHCTBUM.
N3mepeHne KHHETHYECKOM YHEPTUH TEJIA ITI0 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUs MOTEHIMAIbHOW SHEPTUU MPYKUHBI C pA0OTOM CHJIBI
TPEHUs.

Omnpenenenne pabOTHI CUJIBI TPEHUS MPU JIBIKCHUU TeJa MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi u3snka u TEepMOAMHAMUKA.
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOKEHUS MOJEKyJIsipHO-KuHeTHdeckoil Teopun (MKT), wux
ombiTHOE oOocHOoBanme. Jluddysus. bpoyHOBckoe nBkKeHHE. XapakTep
JMBIDKEHUS W B3aMMOJICUCTBHS YacTHI[ BemiecTBa. Mojenu CTPOEHHUS Ta3oB,



KHUIKOCTEH M TBEPABIX TE M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHX
moneneil. Macca um pasMepsl Moiekyn (atomoB). KomudectBo BermiecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ u3Mmepenus. Illkana
temriepatyp Llenabcusi.

Mojenb naeanbHOTO ra3a B MOJIEKYJISIPHO-KUHETUUECKON TEOPUU: YACTULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knanelipona. AOCOIOTHAA
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHHMEM M CPEIHEH  KHUHETHYECKOM  BHEepruei
NOCTYNaTEIbHOTO TEIJIOBOTO ABM)KEHHUS MOJIEKYJl MJI€aIbHOIO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMImepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOU SHEPruei MoCTynaTeIbHOIO TEIIOBOrO JIBUKEHUS €€ YACTHII.

TexHUYecKkue YCTpONCTBA M TEXHOJIOTUYECKHE TPOIECCH: TEPMOMETD,
OapoMeTp, MoTy4eHue HAHOMATEPUATIOB.

Jemoncmpauuu.

Mopenu nBUXEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.
Huddyszust xkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYII.

Mopenu KpucTamIn4ecKux peuieTox.

HabGnronenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanue 1mporecca YCTaHOBIIEHUS TEIUIOBOIO PaBHOBECHUS IIPU
TEII000MEeHEe MEXIy ropsueil U X0JI0THOM BOJIOM.



M3yueHne W30TEPMHUYECKOTO Tporecca (PEKOMEHIOBAHO HWCIOIb30BAHNE
1udpoBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mmpolecca.
N3yuyenue nzobapHoro rnpoiecca.
[IpoBepka ypaBHEHHS] COCTOSIHUS.
Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (TJl) cucrema. 3agaHue BHEIIHUX YCIOBHM st
TEPMOJMHAMHYECKON cUCTeMbl. BHelliHue 1 BHyTpeHHHEe napaMeTphl. [lapameTpsl
TEPMOJIMHAMMYECKON CHUCTEMBI KaK CPEIHME 3HAYEHMS BEJIMYMH, OMHCHIBAIOIIUX
€€ COCTOSTHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

Hy.HCBO@ Ha4vaJo TCPMOANHAMUKMU. CaMOHpOI/ISBOHBHaﬂ peiaaKkcanus
TepMOI[HHaMquCKOﬁ CUCTCMBI K TCINIOBOMY PaBHOBCCHIO.

Mopens wua€albHOTO ra3a B TEPMOAUHAMHUKE — CHCTEMAa YpPaBHEHUM:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BbIpaKeHUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs YacTHUll, BBICOKHUE
TeMnepaTypbl. BeipaxxeHue 1yisi BHYTPEHHEW SHEPTUd OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucratnueckue U HeCTaTUUECKHE IIPOLCCCHI.

DOnemeHTapHas pabota B TepMoanHaMuKe. Beruncinenue paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco®  WM3MEHEHWS  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KonBekuus,
TEIUIONPOBOAHOCTD, U3JIyYEHHUE.

KommuectBo Temmorel. TennoéMkocTe Tena. YAenapHas W MOJISIpHas
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHMEe Maiiepa. YaenpHas TeEIUIOTa CTrOpaHus
TormBa. Pacuér koiguuecTBa TEIUIOTHI mpu  Temonepenade. I[lonstue o0
aauabaTHOM IIpoIiecce.

[IepBbIit 3aKkOH TeEpMOAMHAMUKHU. BHYyTpeHHsIs sHEeprus. KoimuecTBO TemnoThl
u paboTa Kak Mepbl W3MEHEHWS BHYTPEHHEW DSHEPIHUU TEPMOIMHAMUYECKOMN
CHUCTEMBI.

BTopoli 3akOH TEpMOAMHAMHUKM JJII PABHOBECHBIX IMPOLIECCOB: 4Yepe3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOU CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanadara. AGCONIOTHAs TeMIepaTypa.



Bropoii 3akoH TEpMOAMHAMMKH Ui  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TI€pe/iaTh TEeIUIOTY OT 00Jiee XOJIOJHOro Tena K 0osiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIIECCOB.

[TpunHIUIIBL AEcTBUS TerToBbIX MamuH. KIT/I.
MakcumansHoe 3Haduenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE aCMeKThl MCIIOJIb30BaHMS TEIUIOBBIX JBUTaTeleil. TermoBoe
3arpsi3HEHUE OKPYKAFOIIEH CPE/IbI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJOIUIIBHUK,
KOHJMIIMOHED, IW3ENbHBIM M KapOIOpAaTOpHBIN JBUTATENH, MapoBas TypOuHa,
IIOJIyYEHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BaHUEM TEIJIOBOIO HAcOca, yTHIN3aIKs OMOOPraHUYECKOTO TOILIUBA JIJIs
BBIPAOOTKU «TEIUIOBOM» M 3JIEKTPOIHEPTUHU.

Jlemoncmpayuu.

N3meHeHne TeMiiepaTypsl Mpy aiuadaTuueCKoM paCIIuPEHUH.
Bo3nyuiHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aaunabaTHOTO Ipoliecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.
Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npaAKMUKyM.
N3mepenue yaeapHOu TENI0EMKOCTH.

HccnenoBanue nmpoliiecca OCThIBaHUS BEIIECTBA.
HccnenoBanne aaunabaTHOTO Iporiecca.

N3ydeHne B3aUMOCBS3M DHEPIUU MEKMOJIEKYJIIPHOIO B3aUMOACHCTBUS M
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusa eewjecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHaeHcanus. McmapeHue W KureHwe. Y aenbHas
TeII0Ta NapooOpa3oBaHusI.



HaCBII]_[eHHBIe N HCHACBIIICHHBLIC IIaPHI. KauecTBeHHass 3aBHCHUMOCTH
INIOTHOCTHU W JABJICHHA HACBIIICHHOI'O IIapa OT TEMIICPATYpbl, UX HC3aBUCUMOCTD
OoT 00BEMa HACBIIICHHOTI'O I1apa. 3aBUCHUMOCTh TCMIICPATYPBI KUIICHUA OT JAaBJICHUA
B X KHUJIKOCTH.

BnaxnocTh BO3ayXa. AOCOII0THAS 1 OTHOCUTENBHAS BIAXKHOCTD.

Teépaoe Teno. Kpucramnnueckue u amophHbIe Teja. AHU30TPOIUS CBOWCTB
KpuctayuioB. IlmaBneHWe W KpUCTAJUIM3aLMA. YJElbHAs TEIUIOTAa IUIABJICHHS.
Cyb6numarnwsi.

Hedbopmaru TBEpaOTO Tena. Pactsokenne u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemoBoe pacuivpeHue KUJIKOCTEH U TBEPIBIX Tel, 00bEMHOE M JIMHEHHOE
pacumpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO pacIIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX NMEPEXOIaX.
VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxnoctHoe HaTskeHUE. KodhPUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapusie aBneHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue YCTpOﬁCTBa H  TCXHOJIOIMYCCKHC IMPOLCCCHI: KHUIKHNC
KpucCTaljlbl, COBPECMCHHLIC MaTCpUalibl.

Jemoncmpayuu.

TermioBoe paciupeHue.

CBONCTBa HACBIIICHHBIX TapOB.

Kunenune. Kurienue rmpy noHM>KEHHOM JIABJICHUM.
N3Mepenue cuiibl MOBEPXHOCTHOIO HATSIKEHUS.
OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.

KanunnsapHsie siBIeHUS.

Mopaenan HEHBIOTOHOBCKOM JKUIKOCTH.



Crioco0bl U3MEpEHUs BIaKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.
Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.
M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

I/I3MepeHI/I€ a0COJIFOTHOM BJIAXKHOCTH BO3JyXa M OICHKa MACChI IIapOB B
ITIOMCIIICHUU.

N3mepenune ko3¢ duireHTa moBepXHOCTHOTO HATSXKCHHUS.
N3mepenue monynst FOHra.

HccnenoBanne 3aBHCHMOCTH  JAedOpMalliil  PE3WHOBOTO  obOpasma  OT
NPUII0KEHHON K HEMY CHIIBI.

Pa3znen 4. DiaekTpoauHaMMKA.
Tema 1. Inekmpuueckoe no.e.

OnekTpu3alus Tel W €€ NPOSBICHUA. OJIEKTpUYeckuil 3apsan. JlBa Buaa
INEKTPUYECKUX 3apsfaoB. [IpOBOAHWKH, JUAIEKTPUKU U MOJYNPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DJIEKTPUYECKOrO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynmoHa.
OnekTtpuueckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsoxk€aaocts  anektpudeckoro  mois. [Ipo6ueii  3apsig.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJst. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHITMANBHOCTD 3JICKTPOCTATUYECKOTO IOJS. Pa3HOCTh TOTEHIHMAIOB M
HampspkeHue. [loTeHnuanpHas SHEPTrHs 3apsia B AJICKTPOCTATUYECKOM TIOJIC.
[ToTenmman anekTpocraTudeckoro moJis. CBsA3b HAMPSHKEHHOCTH OIS M PA3HOCTH
MOTCHITMAIOB I DJICKTPOCTATHYECKOTO TMOis  (KaKk OJHOPOAHOTO, TaK |
HEOJIHOPOHOTO).



[TpuHIMT Cyneprno3uLuy SIEKTPUUECKUX MOJIEH.

[Tone Ttoueunoro 3apsiaa. Ilone paBHOMepHO 3apsbkeHHOM cdepol. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JUMHUN HanpspKEHHOCTHM 3THX TOJEH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE. Y CJIOBHE PAaBHOBECHS 3apsI0B.

I[I/IC)JICKTPI/IKI/I B AJICKTPOCTATUICCKOM IT10JIC. I[HC-)JIGKTPI/ILIGCKaSI
IMPOHNIACMOCTDb BCIICCTBA.

Konnencarop. DnekTpoEMKOCTh KOHAEHCATOpa. DICKTPOEMKOCTh IUIOCKOTO
KOHJICHCATOPA.

HapaJ'IJ'IGJIBHOG COCOAMHCHHUC KOHACHCATOPOB. [TocnemoBaTenbHOE COCAMHEHHUE
KOHICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.
JIBrxKeHHE 3apsHKEHHONW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCATOphI, renepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reaeparopa (Ban ge I'paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOMIAIu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

9Hepr1/1;1 QJIICKTPUYICCKOT'O ITOJIA 3apsAKCHHOT'O KOHACHCATOPA.



3apska 1 pa3psaka KOHJIEHCATopa Yepe3 pe3nucTop.
Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKyMm.
OneHka cuil B3aMMOJICUCTBUS 3apSKEHHBIX TEll.

Ha6J'IIOI[CHI/I€ IMPCBpaIICHUA SHCPIUU 3apPsSKCHHOI'O KOHACHCATOPA B YHCPIUIO
H3JIy4YCHHUA CBCTOAUOAA.

I/IzyquHe IIPpOTCKAaHWA TOKa B LICIIN, conepmameﬁ KOHICHCATOP.

Pacnipenenenue pPa3HOCTH MOTEHIIHAJIOB (HampsKEeHUs ) npu
MOCJIEOBATEIBHOM COEAMHEHUN KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.
Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.
Cuia toka. [TocTosIHHBIN TOK.

YcnoBHS CYIIECTBOBAHUS IMOCTOSSHHOTO JJIEKTPUYECKOTO TOKA. VICTOYHHMKH
toka. Hanpsikenue U u DJ1C é.

3axkoH Oma 1 yyacTKa LEnu.

GHGKTpI/IqGCKOC COIIPOTHUBJICHHUC. 3aBUCHUMOCTh COIIPOTUBJICHUA OJHOPOJHOTI'O
INPOBOJHHMKA OT C€ro MAJIWHBI W IUIOAAW ITIOIICPCYHOro CCUCHUA. yI[CJ'IBHOC
COIMPOTHUBJICHHUC BCHICCTBA.

IlocnenoBarenpHOE, MMapauIesIbHOE, CMELIAHHOE COEAUHEHHUE IPOBOIHUKOB.
Pacuét pa3BeTBnEHHBIX ekTpuueckux nenei. [Ipasuna Kupxroda.

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

MOIITHOCTh AJIGKTPUYIECKOTO0 TOKa. TersoBas MOIIHOCTh, BBIACIsEMas Ha
pesucrope.

OJIC U BHYTpPEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa. 3akoH Owma mis
MOJHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHuE.

KonnencaTop B 11enu MOCTOSTHHOTO TOKA.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU DHEPTUU.

Hemoncmpauuu.



I/IBMepCHI/IC CHJIbI TOKa WU HAIIPSXKCHUS.

HCCJ’I@I{OB&HI/IC 3aBUCHUMOCTH CHJIBI TOKa OT HAIIPSKCHUA OJI1 pE3UCTOpPA,
JJaMIIbl HaKaJIMBaHUA U CBETOANOAA.

3aBHCHUMOCTH COIIPOTUBJICHUS LHUIMHIAPHUYCCKHUX IIPOBOJHUKOB OT JJIMHBI,
omaay ImoInepeCuYHoro CCYCHUA 1 MaTcpuajia.

HCCJ’I@I{OB&HI/IC 3aBUCHUMOCTH CHJIBI TOKA OT COIIPOTUBJICHUS IIPU ITOCTOAHHOM
HaIps’KCHUM.

[Tpsimoe usmepenne D/IC. KopoTkoe 3amMblkaHHE rajabBaHUYECKOIO 3JIEMEHTA
Y OLIEHKA BHYTPEHHEI O CONPOTUBIICHUS.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HCCJ’ICI[OB&HI/IC Pa3HOCTHU NOTCHIHAJIOB MCKAY ITOJIIOCAMH NCTOYHHKA TOKA OT
CHJIBI TOKAa B IICIIN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.
HccnenoBanue CMEIIaHHOTO COSAMHEHUS] PE3UCTOPOB.
H3mepenne yaeIbHOTO COMPOTUBIICHHUS TPOBOTHUKOB.

I/ICCHGI[OBaHI/Ie 3daBUCHUMOCTH CHJIBI TOKAa OT HAIIPSKCHUA I JIaMIIbL
HaKaJIMBaHHA.

YBenuueHue npenena n3MepeHus aMmrepMerpa (BoJIbTMETpa).
N3mepenune D/1C 1 BHYTPEHHETO COMPOTUBIICHUSI UCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctu J/[C raapBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
MpY KOPOTKOM 3aMbIKaHUH.

I/ICCHGI[OBaHI/Ie Pa3HOCTHU ITOTCHIHUAJIIOB MCXKAY ITOJIOCAMH NCTOYHHKA TOKA OT
CHJIBI TOKA B IICIIH.

HCCJ’IC}IOB&HI/IG 3aBUCHUMOCTH MOJIC3HOU MOIIHOCTHU HCTOYHHKA TOKa OT CHIJIbI
TOKaA.

Tema 3. Toxu 6 pa3uunvix cpeoax.

DneKkTpuyeckass MPOBOJUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIUMOCTh TBEPABIX META/VIOB. 3aBUCUMOCTHh COMNPOTHUBJIECHHUS METALIOB OT
TemnepaTrypbl. CBEpXIIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TosrynpoBOIHUKH. CobOcTBeHHass M NpUMECHass  IPOBOAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs JTUCCOLMALIMS.
Onextponus. 3akonbl Dapajes i SIEKTPOIIN3a.

Onexkrpuyeckuid TOK B razax. CaMoCTOATENbHBIM M HECAMOCTOSTEIBHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: Ta30pa3psaHbIe
JamIbl, AJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE MPHUOOPHI: AHOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.
[1poBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTD BO3yXA.

CpaBHeHHE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.
OaHOCTOPOHHSISI TPOBOAMMOCTD AUO/A.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.
HaoGmronenne amexTpoimsa.

N3mepenue 3apsiga OTHOBAJICHTHOTO MOHA.

HccnenoBanue  3aBHCUMOCTH  CONPOTHBIICHHS  TEpPMOpE3UCTOpa  OT
TEMIIepPaTypHhI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.
Du3nvecKuil NPaAKTUKYM.

Crnioco0bl u3MepeHus: PU3NUECKUX BEJIMUUH C UCIOJIb30BaHUEM aHAJIOTOBBIX
1 MUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBLIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUIN (PU3MYCCKUX BEIIMYHH.
OueHka rpaHull MOrpeurHOCTEM.



[IpoBeneHHE  KOCBEHHBIX  HW3MEPEHUM, MCCIEAOBAaHUNA  3aBUCHUMOCTEMN
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
ONMMMCAHHBIX B  TEMATHYECKUX  pazfenax «YUEHUYECKUH  IKCIIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYM).

Me)l(l'[peIlMeTHLIe CBA3H.

Nzydenue kypca puszuku yrinyoaéunoro ypoBHs B 10 kiacce ocymiecTBiIseTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemusle NOHAMUA, C6A3AHHBIE C U3YYEHUEM MEM 0008 HAYUHOZ0
no3HaHuA: SBICHUE, HaydHbIH (akT, runore3a, (U3MYecKas BEIMYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, IIU(PPOBast J1ad0paTopHsl.

Mamemamuka: pemieHue CUCTEeMbl ypaBHeHUU. JluHeWHas  (QyHKIWMS,
napabosa, ruriepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue (QpyHKIUU:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTopbl 1 UX MPOEKINKU HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Bbuonozusa: mexannueckoe IBIKEHHUE B KUBOW mpupone, auddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl,
yTUiau3aluusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAIMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApPHAs Macca, MOJYyYEeHUE HaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPIBIX TN, )KUIKOCTECU U Ta30B, )KUAKUE KPUCTAJIbI, DJIEKTPUUECKUE
CBOMCTBA METAJJIOB, DJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaTbBAHUKA, SJIEKTPOHHAS
MHUKPOCKOTIHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue ABUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET CYXOrO M JKMAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITENH, peméryaTble KOHCTPYKIIMK), UCIOJIb30BAHUE 3aKOHOB COXPAaHCHHS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYrHue), JBUTATe]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYEHUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE JJICKTPONPHUOOPOB,
ra30pa3psiAHbIE JTAMIIBI, TTOJIYITPOBOTHUKOBEIE IPUOOPHI, TaIbBAHUKA.
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Paznea 4. JaekTpoanHamMmuka.
Tema 4. Maznummnoe no.e.

B3auMojelicTBUE TMOCTOSIHHBIX MAarHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe 1one. Bexktop MarHWTHOM HWHAYKUMH. [IpuHUOMn cynepno3unuu
MAarHUTHBIX NOJIEN. JIMHUYM MarHUTHOW MHIYKIIUU.

MarauTHoe 1oJie MPOBOJHUKA C TOKOM (IPSMOIO IMPOBOJHUKA, KATYLIKA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cwuita Jlopenna, e€ HanpaBJIeHHE U MOAYJIb. J[BMKEHNE 3apsyKEHHOU YaCTHULIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

MarsuTHoe oJje B BCIICCTBC. q)eppOMaFHeTI/IKI/I, napa- 1 [maMaraCTuKH.

TexHn4ecknue yCTpOUCTBA M TEXHOJOTHYECKHE TMPOLECCH: MPUMEHCHUE
MMOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

KaptnHa  nWHMI  HMHOYKIMM ~ MarHUTHOTO  TOJISI  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaprrna 1MHAN MariuTHOM UHAYKIUH TOJIS JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenune nBmkeHus My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIC.

[TpuHIMI JNEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.



HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

HccnenoBanne AeMCTBUS OCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.
N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.
Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBeHne ANEKTPOMAarHWTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOU
naaykuun. JOJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHWTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

BHC HHAYKOUHW B IIPOBOAHHUKE, IBHKYIICMCA B OAHOPOAHOM MArHMTHOM
IT10JIC.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTHBHOCTA B IIENMM IOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.

TexHrYecKnue YCTPOWCTBA M TEXHOJOTHYECKHE IPOIECCHl: WHIYKITMOHHAS
ne4b, COJICHOU/I, 3alIUTa OT DJCKTPU3AINH TEJI MPU JABMYKCHUN B MAarHUTHOM TIOJIE
3eMIn.

Hemoncmpauuu.
HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucuMoctd OJIC HMHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

[IpaBuno Jlenua.
[Tanenue MarauTa B alFOMUHUEBOH (MEIHOM) TpyoOe.

SIBieHME CAaMOMHTYKIIMH.



Hccnenosanue 3aBucuMoctd D/IC caMOMHIAYKIMU OT CKOPOCTH HW3MEHEHUS
CHJIBI TOKA B LIEMH.

Yuenuueckuii sxcnepumenm, nabopamophvie padomul, NPAKMUKYM.
HccnenoBaHue SIBICHUS JIEKTPOMArHUTHOW WHAYKIIHH.

Omnpenenenne HHAYKIIMN BUXPEBOTO MAarHUTHOTO TIOJIA.
HccnenoBaHue SBICHUSI CAMOUHTYKITHH.

COopka MoJIeTu JIEKTPOMArHUTHOTO FeHepaTopa.

Pasznea 5. Kosie0anus 1 BOJTHBI.
Tema 1. Mexanuueckue Koneoanus.

KomebarensHasa cucrema. CBoOOOIHBIE KOJIEOAHNUS.

["apmonnueckue kosneOanus. KuHemartnueckoe M JTMHAMUYECKOE OIMUCAHHE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHHSI MEXaHUYECKOU sHepruu). BriBon
JUHAMUAYECKOI0 ONMUCAHUs FTapPMOHUYECKUX KOJEOAaHUN U3 UX IHEPreTUYECKOro U
KMHEMaTU4ECKOTO ONHUCAHMUSI.

Ammutyna u (aza konebanuii. CBsI3b aMIUIUTYABI KOJEOAHUI HMCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u wyactota kosieObanuii. Ilepuon ManbiX CBOOOAHBIX KOJeOaHUMN
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarmux konedanusx. BeiHyxaeHHbie konedanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHn4eckre yCTpOWCTBA U TEXHOJIOTHMYECKHE MPOLIECCHI: METPOHOM, YacChl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.
3amnmch KoJj1e0aTeIbHOTO IBUYKCHMUS.

Habnronenne HE3aBUCMMOCTH TIEPUOJIa MAJBIX KOJEOAHHI rpy3a HA HUTH OT
aAMILTATYJIBI.

HccnenoBanue 3aTyxaronmx KojaeO0aHuii U 3aBUCUMOCTH TTEPHOJIa CBOOOIHBIX
KOJICOAHHI OT COPOTHBIICHHUS.



HccnenoBanne konebaHuii Trpy3a Ha MACCHUBHOM TMpPYKUHE C IIEJIBIO
(dbopMupOBaHUA MTPEICTaBICHHUM 00 WeaIbHON MOJENIN NPY>KHHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUH MPH KOJICOaHUIX Tpy3a Ha MPYKHHE.
HccnenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

HaOnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMUKyMm.

W3mepenne mnepuoja CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MPYXKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHHUS TeJla B X0JIe KoJeOaH Ha YIIPYyroM IojBece.
W3yuenune nNBMKEHUS HUTSHOTO MasTHUKA.

[IpeoOpa3zoBaHre SHEPTUH B IPY>KUHHOM MAasTHHUKE.

HccnenoBanre yObIBaHHS aMITUTY/IbI 3aTyXarOIINX KOJICOaHMA.
HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnele Koebanus.

Konebarenbubiii KOoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIC KOJICOAHUS B
ujeabHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0H COXpaHEHHS PHEPTUH B UACAUTHBHOM KOJeOaTeIbHOM KOHTYpE.

3aTtyxaromnme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbIE
AJIEKTPOMArHUTHHIE KOJIeOaHus.

[lepemenHbII TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIM TOK. Pe3ucTop, KOHJEHCATOp W KaTyllka
VHIYKTUBHOCTHA B LENHU CUHYCOUJAIBHOTO IEPEMEHHOTO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

UneansHbiii  Tpancpopmarop. IlpousBoacTBo, mnepenaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.



DKOJIOTHYECKHE PHUCKU MOpH MPOU3BOJACTBE 3JIeKTpo3Hepruu. KymbTypa
VCMOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKHUC IIPOLICCCHI: 3J'ICKTpH‘I€CKHI?I
3BOHOK, I'CHCPATOP ICPCMCHHOI'O TOKA, JIMHHUU 3JICKTPOIICpCaaY.

Jemoncmpayuu.
CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOO/IHBIX KOJIEOaHUI OT HHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.
['eHepaTOp HE3aTyXarOIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.
Mogenb 37eKTpOMarHUTHOTO T€HEPATOPA.

BbIHyX1€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3I/ICTOp, KaTyllka MWHAYKTHUBHOCTH W KOHACHCATOP B LCIH IMCPCMCHHOTIO
TOKaA.

Pe3onanc npu 1moCICAOBATCIBHOM COCOAHMHCHHH PC3UCTOpPA, KaTyHIKH
HHAYKTUBHOCTHU MU KOHACHCATOPA.

Y CTpoiicTBO ¥ IPUHITUIT ICUCTBUS TpaHCPopMaTopa.

Mopnenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.
Nzyuenne tpanchopmaropa.

HCCJ’IG}IOB&HI/IG NEPpEMCHHOI0 TOKa 4YCpC3 IOCICA0BATCIBHO COCTMHEHHEBIC
KOHACHCATOP, KaTYIIKY U PC3UCTODP.

HaOmroienue 2J1eKTpOMarHuTHOTO Pe30HaHca.
HccnenoBanrie pabOThl ICTOUHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIIOBHS HMX pacnpocTtpaHeHus. llomepeunsie u
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCcTpaHEHHs W JUIMHA BOJIHBL.



CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeloMieHHe, MHTephEepeHLus U
Tudpaxus.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[ITyMoBO€E 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

SJIGKTpOMaFHHTHBK? BOJIHBI. Y CJIOBHUS N3JTYUYCHHUA JJICKTPOMAIHUTHBIX BOJIH.
Bzaumnas OpucHTauuA BCKTOPOB B 3H€KTpOMaFHHTHOﬁ BOJIHC.

CBoiicTBa  BJIEKTPOMArHMUTHBIX  BOJIH:  OTpa)XX€HUe,  IPEJIOMIICHHUE,
noJisipu3anys, HHTepdepeHns u qudpaKimsl.

[[Ixana 3MEKTPOMArHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.
ONEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpPeIbl.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE TNPHUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBHI, pajiap, paauoNpuEMHHUK, TEIIEBU30p, aHTeHHA, TenepoH, CBU-nieusp,
yJIbTPAa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.
KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmroienue oTpakeHus: U NpeioMIICHUs] MEXaHUUECKHUX BOJIH.
Hab6nronenue nnrepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.
AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTON KOJICOAHUH.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, MHTephepeHIIus.

O6HapyxeHue nH(PpakpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.



Yuenuueckuii sxcnepumenm, nabopamophuie pabomot, RPAKMUKYM.
W3y4yenune napamMeTpoB 3ByKOBOU BOJTHBI.

M3y4yeHue pacpocTpaHeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsiMmoNMHEHOE pacpOCTpAaHEHUE CBETAa B OJHOPOJHOM cpene. JIyu cBera.
TouyeuyHbIi HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n3zoOpaxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeta. 3aKOHbBI PETOMIICHUS CBeTa. AOCOMIOTHBIM TTOKa3aTehb
npeiaomiieHusi. OTHOCUTENBHBIN MOoKa3aTelb npesoMiieHus. [10cTOSHCTBO 4acTOThI
CBETa M COOTHOIIECHWE JJIMH BOJIH MPU MEPEXOJE MOHOXPOMATUUECKOTO CBETa
4yepes3 rpaHully paszena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. Jlucnepcusi cBera. ClOXKHBIA cOCTaB O€IOro CBeETa.

IBerT.

[TomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroJl MOJHOTO BHYTPEHHETO
OTpaXKCHHUS.

CobOuparomme # paccemBaromue JMH3BL. ToHkas JuH3a. DokycHoe
pPacCTOSIHME M ONTHYEeCKass CHJIa TOHKOM JIMH3BL. 3aBHUCUMOCTh (POKYCHOTO
PacCTOSIHUSI TOHKON CEpHYECKOM JHUH3BI OT €€ T'e€OMETPUM U OTHOCHUTEIBLHOIO
MOKa3aTess MpeIOMIICHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jjy4a, TPOLIEAIErO JIMH3Y IIOJ IPOU3BOJIBHBIM YITIOM K €€ TIJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
coOHMparonux
Y PaCCEMBAIOIINX JINH3aX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemaromas cnocoOHOCTh. 713 Kak onTuYecKas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. HMutepdepenunst cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.



Hudpakmus cBera. JudpakuuoHHas pemérka. YciaoBue HaOTIOACHUS
IJIaBHBIX ~MAakCUMyMOB TIpM  MAJCHUM MOHOXPOMATHUYECKOTO0 CBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY.

HOJ'IHpI/IBaHI/IH CBCTa.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: OYKH, JIyIa,
HEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIUOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(paKIMOHHAS perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanue npesioMIeHUsI CBETA.

HabGmroienre moJiHoro BHyTPEHHETO OTpakeHuss. Mojieb CBETOBO/IA.

HccenenoBanre XoJa CBETOBBIX IIyYKOB 4YEpe3  IUIOCKONAPaJUIECIBHYIO
IJTACTUHY U IPU3MY.

HccnenoBannie cBOMCTB M300paxKeHU B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

HaOmronenue audpakiyuu cBera.

N3yuenue nudpakiinoHHON PEIETKY.

HaGmronenune nudpakiimOHHOTO CIIEKTpA.

HaGmronenne nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[TpumeHeHne MoIIPOUIOB IS U3YYCHHS MEXaHHUSCKUX HaIPSKCHUH.
Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKyMm.
W3mepenue nmokaszarens mpeJoMIICHHS CTEKIa.

HccnenoBanre 3aBUCMMOCTH (POKYCHOTO PACCTOSIHMSL OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).



H3mepenne poKyCHOTO pacCTOSIHUS PACCENBAOIINX JINH3.

[Tomy4yenune n300pakeHUsI B CHCTEME M3 INIOCKOTO 3€pKajia v JIMH3BI.
[Tomyuenune n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Habmonenue nudpakuuu, nHTEpGEPSHIINN U TIOJSPU3AIIH CBETA.
W3y4yenune moispusamnuu CBeTa, OTPAKEHHOTO OT TOBEPXHOCTH TUAJICKTPHUKA.
N3yuenne naTEpPEPEeHINN JTAa3ePHOTO U3TyUYCHUS HA IBYX IIETIAX.
HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanve Iu(ppakiinOHHOTO CIIEKTpa.

N3mepenune IIMHBI CBETOBOM BOJIHBI.

[TosryueHue crekTpa M3JIyuyeHUs CBETOAMOJA MPHU MOMOLIM JUPPAKIUOHHOM
PELIETKHY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuubl  NPUMEHMMOCTH  KJIACCHMYECKOW  MexaHuku.  lloctynaTer
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBat.  [IpeoOpasoBanusi  JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JUIMHBI.

DHEprus U UMITYJIbC PETATUBUCTCKON YaCTHULIBI.

CBsI3b MacChl C PHEPTrUue U UMIYJIbCOM PEISATUBUCTCKOM YaCTULIbI. DHEPTHUs
ITOKOS.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKUE MPOLECCHI: CIIyTHUKOBBIE
MPUEMHHKH, YCKOPUTEIH 3aPS/KEHHBIX YACTHLL.

YyeHndeckui SKCIIEpUMEHT, J1a00paTOpHbIE PAOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W SHEPTHMM  PESTUBUCTCKUX — YacTHI] (IO
dboTorpadusiM TPEKOB 3apPSHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBas ¢pusuka.
Tema 1. Kopnyckyaapno-6011060ii oyanusm.



PaBHOBecHOE TeruIOBOe W3MydeHHE (M3JIy4eHHE aOCONIIOTHO YEPHOTO
tena). 3akoH cMenieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Ompiter A. I'. CroneroBa. 3akonbl hoToddderra. YpaBHEHUE
OuinmrenHa 1 oroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBera (B YACTHOCTH, JIaBJICHHE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0 U a0COJIOTHO OTPAKAIONIYI0 MOBEpXHOCTH). OmbiTel 1.
H. JleOenena.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponsa. [{nuna BonHsl ne bponns n
pasMepsl 00JacTH JIOKanM3alMM JBUXKylIeiics dactuusl. KopmyckynspHo-
BOJIHOBOM ayanu3M. J{udpakius 37eKTpOHOB Ha KpHUCTalIax.

Crneunduka nzMepeHuil B Mukpomupe. COOTHOLIEHUSI HEOIPEAEIEHHOCTEN
['eitzenbepra.

TexHuyeckrue yCTpOHWCTBA W TEXHOJIOTHYECKHE IIPOIIECCHI: CIEKTPOMETD,
dboTodsieMeHT, (POTOmaTUYMK, TYHHEIBHBIM MHMKPOCKOI, COJHEYHas OaTapes,
CBETOIUOI.

Jlemoncmpayuu.

®doTo3ddeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTod(deKTa.

HNccnenoBanne  3aBUCUMOCTH  COMNPOTHUBJICHHUS  MOJTYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut, RPAKMUKYM.
HccnenoBanne GpoTope3ucTopa.

N3mepenune nocrosiaHoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.
HccaenoBanre 3aBUCHMOCTH CHITBI TOKA Y€pPEe3 CBETOINO OT HAIPSKCHHS.

Tema 2. Duzuxka amoma.



OnBITEI M0 WCCIEAOBAHUIO CTPOSHUs aToma. llmaHerapHas MOAENb aTOMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norsioiieHrue (OTOHOB MPHU MEPEXO/IE aToMa
C OJTHOTO YPOBHS SHEPTUU Ha JAPYTOH.

Buapl ciektpoB. CIEKTp YpPOBHEN S3HEPTUH ATOMA BOJOPOJA.
CrnoHTaHHOE U BBIHYKJICHHOE H3TydyeHue cBeTta. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIEKTPaIbHbIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAaHTOBBII KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

HabGnronenue IMHeHYaThIX CIIEKTPOB.

VYcTpoiCTBO U JEHCTBUE CYETUYMKA HOHU3UPYIOIIUX YaCTHIL.
OnpeneneHue JJIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHS.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.
Habironenue nuHeiyaToro cCnexTpa.

HccnenoBanre CrieKTpa pa3pekeHHOTO aTOMAapHOTO BOJIOPOJa M M3MEPCHHE
nocrosiHHoi PunOepra.

Tema 3. Dusuka amomHo20 A0PA U ITEMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa ['eiizenoepra—MBanenxo. 3apsig siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnaz. ['amma-u3nydeHue.

3aKOH paJuOaKTUBHOIO pacnaia. PaanoakTHBHBIE H30TONBI B IPUPOJIE.
CBoiicTBa MOHU3MPYIOLIErO H3JIy4eHUs. BiusHuEe paanoakTHBHOCTA Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprus CBS3M HYKJIOHOB B sigpe. Snepubie cuibl. JledexT maccer sapa.

Anepurie peakuuu. Jlenenue u cunTes saep. Anepusie peakTopsl. [Ipodaemsr
YIOPABIISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEeKThl pPa3BUTHUSA
SAIEPHOU YHEPIETUKHU.



MCTO,Z[BI perucTpain U UCCIICAJOBAHUSA DJICMCHTAPHBIX YaCTHUII.

dyHaamMeHTanbHbIE B3aUMOACHCTBUS. bapuoHbl, ME30HBI U JICOTOHBI.
[IpencraBnenne o CrannapTHoOi Mozenu. KBapK-TJIFOOHHAs MOJENb aIpOHOB.

®dusznka 3a npenenamu CraHgapTHOW Mojenu. TéMHas maTepus U TEMHas
SHEPrusl.

EnuncTBO pu3nyeckoil KapTHHBI MUDA.

TexHnyeckue ycTpoNCTBa U TEXHOJIOTUYECKUE MPOIIECCHI: TO3UMETP, Kamepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-pe30HaHCHas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.
HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).
HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOTIB30BAHUEM JI03UMETPA.
N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.

Dranbl pa3BUTHSA aCTPOHOMUH. [IpuKIIagHOE U MUPOBO33PEHUYCCKOE 3HAUCHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (U3HKKA UIsi OOBSICHEHUS IPUPOJIBI
KOCMHYECKHUX 00OBEKTOB.

Metonbpl acTpOHOMHYECKMX HcCcaeqoBaHU. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOTbI, PaIUOTEIECKOIIbI, BHEATMOC(HEpHAs aCTPOHOMHUSI.

Bun 3B&é3gHoro HeGa. CosBesnusi, SpKue 3BE3MBI, IUIAHETHI, UX BHUIUMOE
NIBIKEHHUE.

CoJiHeyHast cucTema.
Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3I.

3BE3/bI, NX OCHOBHBIE XapAKTEPUCTUKU. [[narpamMmma «CreKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIILHOCTU. BHYTpeHHEE CTpOEHHE
3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOMCXOXKACHUH U 3Botonuu CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii Ilyte — Hama ['anaktuka. Ilonoxenue u aBwxkeHue ConHLA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHI B sApax
rajakTuK.



Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macuirabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnbie mpoOaeMbl aCTPOHOMMUH.
Yuenuueckue naonrooenus.

Hab6mronenust 3BE3qHOTO HEOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHHEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONpEIeSICHHs TTOJ0KEHHSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3Ausi CeBepHOro MOJIyIIapusi U sIpKue
3BE3ILI.

HaGmronenuss B Temeckon JIyHBI, IUIaHET, TyMaHHOCTEH W 3BE3THBIX
CKOILJICHUI.

Pu3n4ecKuil NPaKTUKYM.

CnocoObl u3mMepeHus: PU3NYECKUX BEJIMYMH C HCIOJIB30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPHUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIC TIOTPEITHOCTH U3MEPEHUHN (PU3MYCCKUX BEJIUYHH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX  M3MEPEHUM, MCCIEAOBAaHUNA  3aBUCHUMOCTEMN
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX THNoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maroIee MOBTOPEHUE.

O0001IeHNe U CUCTEMATHU3alMsl COJEpKaHUs pa3/ieloB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCUTENBHOCTH», «KBaHTOBas
busnKa», « DIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusukn u acTpOHOMHM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYECHUE ONKCATEIIbHOM,
CUCTEMATU3UPYIOUIeH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NUYecKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MesknpeaMeTHbIe CBSI3H.



Nzyuenue kypca pusuku yrinyoaénHoro ypoBHs B 11 kiacce ocymiecTBiaseTcs
C YYETOM COIEPKATEIIbHBIX MEXKIPEAMETHBIX CBS3€HM C KypcaMHU MAaTEMaTHUKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meostcnpeomemnule nOHAMUA, C6A3ZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHUE, HaydHbIH (akT, runore3a, (pU3MYecKas BEIMYHMHA, 3aKOH,
Teopwsi, HAOIIOJEHUE, OSKCIEPUMEHT, MOJCINPOBaHUE, MOJEIb, H3MEpPCHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pemieHue CHUCTEMbl  ypaBHEHUH. TpuroHomeTpuuecKue
GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOphI M HMX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKUIUNA. [Ipu3Haku mNOMOOUSI TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIOIA/IN TIIOCKUX PUTYp U 00bEMa Tell.

Buonozus: QJICKTPUYCCKHC SABJICHUA B JKUBOM IIprupoac, KoJicOaTeIbHBIC
JABHKCHHSA B YKMBOU Ipupoac, OKOJOIMYCCKHC PHUCKH IIpU IIPOU3BOACTBC
QJICKTPOOHCPIUH, QJICKTPOMArouTHOC 3arpsA3HCHUC oxpymaromeﬁ CpCIHhI,
YVIbTPA3BYKOBaA OUATIHOCTHKA B MCIAUMIOHWHC, OIITHYCCKUC ABJICHHA B JKUBOM

MIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJIINYECKAsi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarnuTHbIE TIONIOCA 3€MJIM, 3QJI€KH MarHUTHBIX PV,
(boToChEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE TIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SIKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUAN 3JIEKTpoNepeaay, 3JIEKTPOABUraTelb, paaap, PAAUONPUEMHUK, TEIEBU30D,
aHteHHa, TtenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NMPUEMHHKH, SJIEPHAst DHEPTETHUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHSL.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI



JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUS yueOHOro mnpeameTra «Dusukay
JOJKHBI OTpa)kaThb TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsl pyKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMENH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OTbITA U OTBITA JAESITEILHOCTH B IMPOIIECCE pPealM3allid OCHOBHBIX HaIpaBJICHUIM
BOCITUTATEIbHOU IEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

I'PAKIAHCKOI0O BOCIIMTAHUA:

c(OPMHPOBAHHOCTh TPAKIAHCKOH ITO3UIMKM OOYYaromerocss Kak aKTHUBHOIO M
OTBETCTBEHHOTO YICHA POCCUKCKOTO OOIIECTBA;

IPHHSATHE TPaTUITIOHHBIX 00111eYEIIOBEYECKUX I'YMaHUCTHYECKHIX 51
JEMOKPaTHYCCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCILHOCTh B HHTEpPEcax TIPaXKIaHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHHH B 00pa30BaTEILHOM OpraHU3aIiy;
YMCHHUE B3aUMOJICHCTBOBATh C COIMAIIBHBIMA MHCTHTYTaMH B COOTBETCTBHH C HMX
GYHKIHUSIMHA ¥ HA3HAYCHUCM;

TOTOBHOCThH K TYMaHHTAPHOH U BOJIOHTEPCKOM JIEITEILHOCTH.

MATPHOTHYECCKOI0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, IAaTPUOTU3MA;
LEHHOCTHOE€ OTHONIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHMUA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIIEHHWBAaTh CHUTYallMi0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHUCIIC B
JIEATEIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYayIIEro.

ICTETHYECCKOI'O BOCIIMTAHUSA

ACTETUYECKOEC OTHOIICHHWE K MHUPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA,
npuCyIero (GU3n4ecKoit Hayke.

TPyAOBOI0 BOCIIMTAHMUA:



MHTEpPEC K pazNu4HbIM cepaM mpodecCHOHATBHON NEATEIBHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3MKOM M TEXHHKOH, YMEHHE COBEpILIATh OCO3HAHHBIA BHIOOD
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;
TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa3oBaHHIO B 00JacTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HM.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAaHHWE IJIOOATBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHWE W OCYILIECTBIICHUE IEHCTBUN B OKPY)KAKOUIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHHE OIBITA JACATEIBHOCTH IKOJIOIMYECKOW HAIIPaBIECHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HUKE.

IHEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HMUECKON HAYKH,

OCO3HAaHHUE LIEHHOCTH HAyYHOU AEATEIbHOCTH, TOTOBHOCTH B MPOLIECCE W3YyUCHHS
(GU3UKK  OCYILECTBJISITh MPOEKTHYID U  HCCIEI0BATENbCKYIO JICSATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPENENIATh eI ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTECPUU HX
JIOCTUKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PaCCMATPUBAEMBIX (PU3HMUYECKUX
SIBJICHUSX;

pa3pabarpiBaTh IIJIaH pEIICHUS MpPoOJIeMbl ¢ YYETOM aHaau3a HMEIOIINXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHHOCTH;



KOOPJIMHUPOBATh M BBIIOJHATh Pa0OTy B YCJIOBHSX PEATbHOT0, BUPTYAJIBHOIO U
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBYS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX TPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eCTBUSA.

BJIAJETh HAyYHOW TEPMHHOJOTMEN, KIIOYEBBIMU MOHATUSAMH U METOAAMU
(du3nuecKoil HayKu;

BJA/I€Th HaBBIKAMU Y4E€OHO-MCCIIEI0BATENbCKOW M TMPOEKTHOW JEATENbHOCTH B
obnactu (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAQJE€Th BUJAMH JIEATEIbHOCTH IO TOJYYEHUIO HOBOI'O 3HAHUS, €ro
WHTEPHpPETAlUH, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;
BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33]1auy, BbIJIBUTaTh
runore3y €€ pelIeHHs, HaxXOJIWTh apryMeHThl [UIs JI0Ka3aTeNbCTBA CBOMX
YTBEPKJICHUI, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBaTh MOJYYCHHbIE B XOJE PEIICHHS 3aJauyM pe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;
CTaBUTb M  (OpPMYyJIMpPOBaThb COOCTBEHHbIE 3aJadd B  00pa30BaTENIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh [EPEHOCUTh 3HaHUA 1O (u3MKe B  NPAKTUYECKYI0  001acTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NIPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OPUrMHAIbHBIE MOAXObI U PEIICHHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJCTh HABBIKAMU TIOJy4EeHHs] HMH(POpMauu (HU3UIECKOTO COJCpPKAHHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIICCTBIATh TIOWCK, aHaJW3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 WHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHHBATh JJOCTOBEPHOCTh HH(POPMAIIHH;

WCITOJIB30BaTh CPEJICTBA WH(DOPMAITMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pEelICHUN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHW3AIlMOHHBIX 3a/ad C
cobOoieHueM TpeOOBaHUN HJProHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHHI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HUH(OOPMAIMOHHOU
0e301acCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO CONEPKaHUsSI B Pa3IMUHBIX (opmaTtax ¢ y4ETOM
Ha3HAuYCHUS WH(OpPMAIUU U 1IEJIEBOM ayJIMTOPHUH, BHIOMPAS ONTUMAIBHYIO (opMy
MPEICTABIICHUS ¥ BU3YyaJIM3AIUH.



KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBHA:

OCYIIECTBIISITh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JNESTEIHLHOCTH;
pacro3HaBaTh MPEINOCHUIKA KOHPIUKTHBIX CUTYalluil U CMATYATh KOH(IIUKTHI,
pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOIO TOYKY 3pEHHUS C HCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh M MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIAUBUAYAJIbHON
padoThI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCHCTBHM € y4€TOM OOIIMX
MHTEPECOB U BO3ZMOKHOCTEH KaXKJJOT0 4eHa KOJJICKTUBA,

IPUHUMATD L€ COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATD
JeHCTBUS N0 €€ TOCTHXKEHUIO: COCTAaBIIAThH IUIAH JEHCTBHMA, pacIpeeNsiTh PO C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;
OLICHMBATh KaueCTBO CBOETO BKJAJa M Ka)XJOr0 y4aCTHHUKA KOMAaHIbl B OOLIMii
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE TPOEKTHI, OLEHUBAaTh MJIEM C T[O3ULUU  HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISTh TIO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3TUYHBIX CUTYaIIHSX,
MPOSIBIISITE TBOPUYECTBO M BOOOpaKEHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHS
Camoopranusamnus:

CaMOCTOATENbHO OCYIIECTBJISITh IO3HABATENBHYIO JEATEIbHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTAaBJIATh IUIaH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3aJad,
IUIAH BBIMOJIHEHUS NPAKTHYECKON paboThl C yd4y€TOM HMEIOUIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb  OCO3HAHHBIM  BBIOOp, AapryMEeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (hOPMHUPOBAHUIO W TMPOSBICHUIO 3PYAUIIMA B 00JacTH (DU3KKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIE€SATEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIAJI€Th HABbIKAMHU IO3HABATEJILHOM pPEQIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;
UCIIOJIb30BaTh MNPUEMBI pediieKCMM Il OLUEHKH CHUTyallud, BBIOOpA BEPHOTO
pelLIeHus;



YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
NpUHUMATh MOTUBBI M apryMEHThl JApYTUX [pU aHajIu3e pe3ysbTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTUBBI W apryMEHThl JpYyrMX TIIpd aHalu3e pe3yJbTaToB
NEesTEeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mpouecce nOCTHXEHHsS] JTUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MPOrPaMMBI T10
¢uszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS HMOLMOHAJIBHBIN MUHTEJUICKT, HpeAroararomuii
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHUMAaTh CBOE 3MOLIMOHAJIBHOE
COCTOSIHUE, BUJETh HANPABIECHUS Pa3BUTHUS COOCTBEHHOW AMOIIMOHAIILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBALW{, BKIIOYAIOMIEW CTPEMIICHHE K JOCTMIKEHUIO LENU U
ycrnexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHE JIEHCTBOBaTh, UCXOAS W3 CBOMX
BO3MOKHOCTEH;

IMIATHM, BKJIKOYAIOMIEH CIIOCOOHOCTh IOHHMMATh SMOILMOHAIBHOE COCTOSHUE
IpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLICHMS C
JIPYTUMU JIOAbMU, 32800TUTHCSI, MPOSIBIISATH HHTEPEC U pa3periaTb KOHPIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoniy oOyuenust B 10 Knacce npeaMeTHbIC pe3yJbTaTbl Ha YIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

NOHUMATh POJIb (U3UKH B DKOHOMUYECKOM, TEXHOJOTMYECKOW, IKOJOTHUYECKOH,
COLIMAJIbHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (PU3UKH
B COBPEMEHHOM HAay4YHOM KapTUHE MHUpa, 3HAUYEHUE  OIHUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbHOM M  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3MYecKoil TEOpUUM — MEXAHUKH, MOJEKYJISPHOW (PU3UKKM U TEPMOJIUHAMMKH,
poib ¢u3MYeCKOW Teopuu B (POPMHUPOBAHUU TPEACTaBICHUM O (HU3NUECKOU
KapTUHE MUPA;

pasznuyaTh YCJIOBHMS NMPUMEHHUMOCTH Mojeiell (PU3MYecKux Tea U MPOLECCOB
(sBreHUI): HHepUUATIbHAs CHUCTEMa OTCY€Ta, alCOJNIIOTHO TBEPAOE TEO,
MaTepuajbHas TOYKa, pABHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TaJIeHuE,



abCcoMoTHO yrpyras Aedopmaliusi, abCOIOTHO YIPYroe U abCOMIOTHO HEYNPYyroe
CTOJIKHOBEHHS, MOJENIM Ta3a, MKUIAKOCTH U TBEPAOrO (KPUCTALIIMYECKOTO) Tena,
UJCaJbHBIN Ta3, TOUEUHBIN 3apsi, OQHOPOIHOE AIEKTPUUECKOE MOJIE;

pasznuyaTh YCIOBHUS (TpaHUIbl, 00JACTH) MPUMEHHUMOCTH (U3MUECKUX 3aKOHOB,
MOHUMAaTh BCceoOLUI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXaHUYECKUE MPOILIECChl U SIBICHUS, UCIOJIb3YS
OCHOBHBIE TIOJIOKEHUS U 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHUYECKOTO
JIBYDKCHUS, bopmyIBI KUHEMAaTHUKHU PaBHOYCKOPEHHOT'O JBIKECHMUS,
npeoOpa3oBanus [anmmness uisi CKOPOCTH W TepeMerieHusi, 3akoHbl HbIoTOHA,
MPUHINAN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TSATOTEHUS, 3aKOHbI
COXpPAaHECHHUS HMIYJbCa M MEXaHUYECKON »HHEPruH, CBSI3b padOThl CHUJIBI C
M3MEHEHHEM MEXaHWYECKOW PHEPryu, YCIOBUS PAaBHOBECHUS TBEPAOrO Teja), Mpu
TOM HCHOJIb30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: TMpeoOpa3zoBanmii ["anuies, BTOporo u
TpEThero 3akoHOB HpIOTOHA, 3aKOHOB COXPAaHEHUS HMMIYJbCAa U MEXAHUYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBaTh W OOBICHATH TEIJIOBBIE TIPOILECCHl W SIBICHHS, HCIOJIb3YS
ocHoBHbIe noJ10keHuss MKT u 3aKkoHBI MOJIEKYJISIPHON (DPUBUKU U TEPMOJUHAMUKH
(CBSI3b TaBJICHUSI UJICATTLHOTO T'a3a CO CPeHEN KUHETUYECKON SHEPTUel TEIJIOBOTO
JBIDKCHUSI M KOHIIGHTpAIlMed €ro MOJIEKYJ, CBSI3b TEeMIEpaTyphbl BeEIIECTBa CO
CpeOHEW KUHETHYECKOW SHEPruel TEIIOBOTO JABWIKCHUS €ro 4YacTHll, CBA3b
JIABJICHHUSI UJICAJIbHOTO Ta3a ¢ KOHIEHTpAlUe MOJEKYJl M €ro TeMIIepaTypoil,
ypaBHeHHe MenzaeneeBa—Kianeipona, mepBbld 3aKOH TEPMOIAWHAMUKH, 3aKOH
COXpAHECHHMS DSHEPruM B TEIUIOBBIX IIpolleccax), MNpU HSTOM UCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS TMPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAIM3UPOBATh U OOBIACHITH DJIEKTPUUYCCKUE SIBIICHUS, HUCIOJIb3YS OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKU (3aKOH COXPAHEHHS DJICKTPUUYECKOTO
3apsina, 3akoH KylioHa, MOTEHIHUATBHOCTh 3JIEKTPOCTATHYECKOTO MO, TPUHIMII
CYyNEpHO3ULUA  AJIEKTPUYECKUX  TMOJIe, TMpU O3TOM  yKas3biBasg  yCJIOBUS
MpUMEHUMOCTH 3akoHa KylloHa, a Takke MPaKTHYECKH BaKHBIE COOTHOILCHMS:
3aKoHbl OMa i1 yyacTKa UENHU W JJIS 3aMKHYTOM 3JEKTPUYECKOUW IeNH, 3aKOH
Jxoyns—Jlenua, npaBwia Kupxroda, 3akonst @apazes 1J1s1 2JIEKTPOJIN3a);
OMUCHIBATh  (PUBMYECKUE TPOLECChl U  SBJICHUS, UCIONb3YysS BEIUYUHBI:
NepeMeIleHHe, CKOPOCTh, YCKOPEHUE, WMITYJbC TeJa M CHUCTEMbl TeJ, CHIIa,
MOMEHT CHWJIbI, JaBJIEHHE, TOTEHIIMAJIbHAs DHEpPrus, KUHETHUYECKas DSHEprus,
MEXaHW4YecKasi dHeprusi, paboTa CHJIbI, IIEHTPOCTPEMUTEIHLHOE YCKOPECHHUE, CHUJIa
TSDKECTH, CHJIa YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTh, DHEPTUs B3aWMOJICUCTBUS
Terna ¢ 3eMiéi BOM3M €€ MOBEPXHOCTH, SHEPTHs YIIPYrou AedopMaliuu Mpy>KUHBHI,
KOJIMYECTBO TEIUIOTHI, A0COJIIOTHASI TeMIlepaTypa Tena, paboTa B TEPMOJIUHAMUKE,
BHYTPCHHSSI DHEPTHUS MJICATbHOTO OJTHOATOMHOTO Ta3a, paboTa UcaNbHOIO Ta3a,
OTHOCHUTEJIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJ[ ummeanbHOro TeminoBOro IBUTaTeNs;
AIEKTPUUYECKOE TI0JIe, HANPSIKEHHOCTh SJIEKTPUYECKOrO TOJIA, HANpPSKEHHOCTH
MoJIsl TOYEHYHOrO 3apsija WX 3apsHKeHHOrO 1Iapa B BaAKyyME€ U B JIMAJIEKTPUKE,



MOTEHIIHAII AIEKTPOCTATUYECKOTO noJis, Pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOJBIKYINAsE ~ CWJla, CUJla TOKa, HalpshKeHUWE, MOIIHOCTh — TOKa,
AIIEKTpHUUEcKasi EMKOCTD IJIOCKOTO KOHJIEHCATOpa, COMPOTUBIICHUE yUacTKa IEMH C
MOCJIEIOBATEIbHBIM M TApajuIeIbHBIM  COCIMHEHUEM PpE3UCTOPOB, DHEPIrus
AIIEKTPUUECKOTO MOJIsl KOHAEHCaTOpa,;

OOBSCHATh OCOOCHHOCTH TPOTEKaHUS (PUINYECKUX SBJICHUM: MEXaHUYECKOe
JBIDKEHUE, TEIUIOBOE [BIKEHHWE YACTHIl BEIECTBA, TEIIOBOE paBHOBECHE,
OpoyHOBCKOe 1nBrkKeHHe, auddy3us, HcCHapeHue, KHUICHUE ¢ KOHICHCAIHS,
IJIABJICHUE W KPUCTAJUIM3ALMS, HAPaBICHHOCTh TEIUIONEPENaun, IJIEKTpU3aIus
TeJ1, SKBUMIOTEHIIUATILHOCTh MOBEPXHOCTHU 3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJNUTDH HCCIIECAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BEIUYUHBI OT APYToit
C UCIIOJb30BAaHUEM MPSAMBIX W3MEPEHUU, MPU I3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpoOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJIe TpapuKOB C YYETOM aOCONIOTHBIX TMOTPEIIHOCTEH W3MEPEHHM, JeNaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpeHUs (DU3MUECKUX BEJIMYWH, MPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJ, W3MEPEHHUs, OLICHUBATh AOCOJIOTHBIE W OTHOCHTEIIbHBIE
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUI;

MPOBOAUTH ONBITBI 0 TPOBEPKE MPEIJI0KEHHON THUIOTE3bl: IJIAaHUPOBAThH
HKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJU3UPOBATh
MOJTyYEHHBIE PE3YJIbTAThI U JAeNaTh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIIOTE3bI;
coOoaTh TpaBWiia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICAOBAaHUN B
paMKax y4eOHOro S3KCIIEpUMEHTa, MPAaKTUKyMa U Y4yeOHO-HCCIET0BATEIbCKON U
MPOCKTHON JAESATEILHOCTH C MWCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacdy€THBIC 3aJa4d C SBHO 3aJaHHOM M HESABHO 3aJaHHON (U3UYECKOU
MOJIC/IbIO: Ha OCHOBAHUHW aHajW3a YCIOBHUS OOOCHOBBIBATH BBIOOP (pHU3MUECKOM
MOJIENIM, OTBEYAIOIICH TpeOOBaHUSM 3a/layd, MNPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJNaThl (U3MUECKUX TEOPUW TIPU HCIOJIb30BAHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 3a1ay, MPOBOAUTH PAcUyE€Thl HA OCHOBAHUU
MMEIOIIMXCSL JaHHBIX, AHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOMbI
pelIeHns ¢ y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

periath KayeCTBEHHBIE 3a/laud, TpeOylolue MPUMEHEHHUs 3HAHUW U3 pPa3HBIX
pa3nesioB Kypca (U3MKH, a TAKXK€ WHTETpallid 3HAHUM U3 JPYTrUX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O ITUKJIAa: BBICTPAUBATh JIOTHYECKYIO IIEMOYKY pacCyXIeHUMN
C OMOpOI HA W3YUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS,
WCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MJI1 OOBSICHEHUS OCHOBHBIX MPHUHITUIIOB
paboThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKHUX
MPOILIECCOB;

MPUBOJUTHh TPUMEPHI BKIIAJla POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHAMM3UPOBATh W OIICHUBATh TMIOCJIENCTBHUS OBITOBOM H MPOU3BOJACTBEHHOU
NESATETLHOCTH YeJIOBEKa, CBSA3aHHOW C (PU3WYECKUMH MPOIIECCaMH, C TO3WUIUN
HKOJIOTHYECKOM 6e30macHOCTH, MpEACTABICHUM 0 palvoOHAILHOM



MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HMCIOJIb30BAHUU JOCTUKEHUN HAYKU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTHS YeJIOBEUECKOro 00IIeCTRa;

MPUMEHSTh pa3MYHbIe CIOCOOBl paboThl ¢ uHOpMamMen QPU3NIECKOTO
COJIEp’KaHMS C MCIOJIb30BAHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH,
IpU ATOM MCIOJIB30BaTh COBPEMEHHbIE HWH(POPMAIIMOHHBIE TEXHOJOTUU IS
MOMCKa, TepepabOTKU M TpEeAbsIBICHUS YUYeOHOM M HAaydHO-TIONMYJISIPHOU
nHpopMaIKu, CTPYKTYPUPOBAHUS M WHTEpIIpETallui MHOOPMALUK, TOJIyYECHHON
W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKA AaHAJIU3UPOBATH  MOJYy4aeMYIO
WH(OPMAITUIO U OTICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIITUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HHPOPMAIIUH;

MPOSIBIISATh OPraHU3AIMOHHBIE M TIO3HABATEIbHBIE YMEHHUS CAMOCTOSITEIHLHOTO
MPUOOPETEHUS] HOBBIX 3HAHUN B MPOLECCE BBIMIOTHEHUS MPOCKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B rpymIme ¢ UCIOTHEHUEM Pa3IMYHbIX COLMAIIBHBIX POJICH, MJIAaHUPOBATH
paboTy TPYIIBI, PAMOHAIBHO pPaCHpPEACIATh JCATEILHOCTh B HECTaHIAPTHBIX
CUTYyallMsiX, aJCKBAaTHO OIICHUBATh BKJIQJ KaXKJOTO M3 YYAaCTHHUKOB TPYMIIbl B
pelIeHne paccMaTpUBaeMOU MPOOIIEMBI;

NPOSIBIIATh MOTHBALMIO K Oyaymed mnpodeccuoHaabHON ACATEIBHOCTH IO
CHEIHUAIBHOCTIM (hHU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoHiy oOyuenust B Il Krnacce npeaMeTHbIC pe3yJbTaThl Ha YIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb (PU3UKK B IKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COLMATIBHOU U
TUUYECKOH cepax IesTeIbHOCTH YeJI0BeKa, poJib U MECTO (PM3UKH B COBPEMEHHOMN
HAyYHOW KapTUHE MHpA, POJIb ACTPOHOMHMHM B MPAKTUYECKOW JEATEIBHOCTH
YEeJIOBEKa M JAIBHEWIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHH, 3HAYECHUE
OMKCATENIbHON, CHUCTEeMAaTU3UPYIOIIEeH, OOBSCHUTEIPHOM M MPOTHOCTUYECKOU
GbyHKUMA  (U3HYECKOM TEOpUM — DIIEKTPOAMHAMUKH, CHEIUAIbHOW TEOpUU
OTHOCUTEIBHOCTH, KBAHTOBOW  (U3UKH, poib  (PU3NYECKOH TEOpuu B
(bopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPO/IE;

pasziuyaTh YCJIOBHMS NMPUMEHHUMOCTH MoJeiell (PU3MYEecKUx Tea U MPOLECCOB
(sBJ€HUI1): OJAHOPOJIHOE DJIEKTPUUYECKOE W OJHOPOAHOEC MAarHUTHOE MOJS,
TrapMOHUYECKUE KOJICOAHUS, MAaTEMAaTUYCCKUN MasiTHUK, WJICATbHBIN MPY>KUHHBIN
MasTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBIA KOJEOATENbHBIA KOHTYp, TOHKAs
JIUH3a, MOJIEJIEN aTOMa, aTOMHOTIO SJIpa U KBAHTOBOM MOJIEJIN CBETA;

pasznuyaTh yCioBHs (TpaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCceoOIui xapakTep (PyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
MCMOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH 3JIEKTPOMArHUTHBIE TPOLIECCHI U SIBJICHUS, UCTIONIb3YSI
OCHOBHBIE TIOJIO)KEHUS M 3aKOHBl JJIEKTPOJWHAMUKH W CIHEHHAIBHOW TEOpHH
OTHOCUTEIBHOCTH (3aKOH COXpPAHEHHUs HIIEKTPUUECKOro 3apsja, cuia Amrepa,



cuia JlopeHna, 3aK0H 3JIEKTPOMarHuTHOM MHAYKUMH, rpaBuio Jlenna, cBsasp D/1C
CaMOMHIYKIIMM B JIEMEHTE AJIEKTPUUECKOM LIEMU CO CKOPOCTHIO U3MEHEHHUS CHIIbI
TOKa, IOCTYJIaThl CIIEUAIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);
aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE IIPOILIECCHI M SBJICHUS, HCIOJIb3Ys
MOJIOKEHUST KBaHTOBOM (u3uku (ypaBHeHUEe OWHIITEeHHa Ui (poTtorddexra,
MEPBBIA U BTOPOU IOCTYJIaThl bopa, MPUHIUI COOTHOILIEHUSI HEONPEACIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPAHEHUsS 3apsA0BOTO M MAacCCOBOTO YHCEN W DHEPTUU B
AJIEPHBIX PEAKLHUAX, 3aKOH PaJHMOAKTUBHOI'O PaCIajia);

ONMMCHIBATh (PU3UUYECKHE TPOIECCHl W  SIBJICHUS, WCIOIB3YS BEJIMYUHBEIL:
HaIpsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MMOTEHIHA AJIEKTPOCTATHYECKOrO IOJIH,
Pa3HOCTh TMOTEHIIMAJIOB, AIEKTPOABMKYIIAS CUla, UHIYKIUS MarHUTHOTO TOJI,
MarHuTHbIA TMOTOK, cujiaa Ammepa, WHAYKTUBHOCTh, JJICKTPOABMXKYIIAS CHJIA
CAMOMHIYKIIMM, JHEPTHsl  MAarHUTHOrO  TIOJISI  TIPOBOJHHMKA C  TOKOM,
PEISTUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTHUS, DHEPTHUS TTOKOSI CBOOOTHON YaCTHUIIbI,
DHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsl Spa, SHEPTUSI CBSI3U SJIpa;
OOBSACHATh OCOOCHHOCTH MPOTEKAHUS (DU3UYECKUX SIBIICHUN: JIEKTPOMArHUTHAs
WHIYKIUS, CaMOWHIYKIUS, PE30HAHC, WHTephEepeHIuss BOIH, AUPpaKIus,
JUCHepcusi, IOJIHOE BHYTPEHHEE OTpaKeHHe, (POTOIEKTPUUECKUA dPPeKT
(poroaddexr), anvda- wu Oera-pacmagsl SAEp, TaMMa-U3IydEHUE sIEp,
bu3nYecKue MPUHIIMITBI CIEKTPATIBLHOTO aHAlIh3a U paboThI J1a3epa;

ONPENENATh HAINpaBJICHUE WHIYKIIMM MArHUTHOTO IMOJSl MPOBOJHUKA C TOKOM,
cuibel Amrniepa u cuisl Jlopenua;

CTPOUTH H300pa)KEHHE, CO3/IaBa€MOE IUIOCKHM 3€pPKaJioM, TOHKOW JMH30M, M
PaCcCUUTHIBATh €T0 XapaKTEPUCTUKHU;

IMPUMEHSATHh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE MOHSATHUSL, TEOPUU M 3aKOHBI
JUTSL aHaliM3a U OOBACHEHUS (PU3NYECKUX MPOILECCOB, MPOUCXOAAIIMX B 3BE3AaX, B
3BE3IHBIX CHCTEMaX, B MEXTaJaKTUUeCKOW cpefe; JBUKEHUS HEOECHBIX Tell,
ABOJIIOIUM 3BE311 U BeceeHHol;

MPOBOJUTh  HWCCJECNOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIe TpapuKOB C YYETOM aOCONIOTHBIX TOTPEIIHOCTEH W3MEPEHHM, NeNaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS,

MPOBOJAUTh KOCBEHHBIE M3MEpPEHUS (DU3NYECKUX BEIUYUH, MPU STOM BBIOHUPATH
ONTUMAJILHBIA METOJI M3MEpPEHMs, OIEHUBATh aOCOJIOTHBIE M OTHOCUTEILHBIC
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTL ONBITBI 110 TMPOBEPKE MPEIJI0KEHHON THUIMOTE3bl: IIJIAaHUPOBATH
HKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJM3UpPOBATH
NOJIyYeHHbBIE PE3YJIbTATHI U JICNIaTh BHIBOJ O CTATyCE MPEJIOKEHHOMN TUIIOTE3bI;
OMUCHIBATH METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

coOmoaTh TpaBuia O€30MacHOr0 TpyJa MpH TMPOBEICHUU WCCICIOBAHUA B
paMKax y4eOHOTO HIKCIIEPUMEHTA, MPAKTHKyMa M y4eOHO-HCCIICIOBATEIBCKON H
MPOEKTHOW JAESATEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIIbHBIX YCTPOUCTB U
1abopaTopHOTO 000PYOBAHUS;



pemarh pacuy€THBIC 3a7a4d C SIBHO 33JlaHHOW M HESBHO 3aJIaHHOW (PU3MUYECKOU
MOJZIEJIbIO: Ha OCHOBAHWM aHallM3a YCJIOBUS BBIOMpPATh (PU3NUYECKHUE MOJEIH,
OTBEUAlOLIMe  TpeOOBaHUSAM  3aJauyd, HPUMEHATH  (OPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH M IMOCTYJNaThl (DU3MUECKUX TEOpUM TIPU HCIHOJb30BAHUU
MaTE€MaTUYeCKUX METOJOB pEUICHUs 3a7ad, IPOBOAUTH pacdyE€Tbl HA OCHOBaHUU
VMMEIOIINXCS JAHHBIX, AHAJU3MPOBATh PE3YyJbTaTbl U KOPPEKTUPOBATH METOBI
peuIeHus ¢ y4ETOM MOJYyYEHHBIX PE3yIbTaTOB;

pemarb KayeCTBEHHbIE 3a/aud, TpeOylollue MNPUMEHEHUs 3HAHUU W3 pPa3HBIX
pa3zenoB Kypca (U3MKH, a TaKKe HHTETPALMU 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JOTUYECKYIO LIETIOUKY PACCYXKIACHUI
C OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBJICHUS;
UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS JJs OOBSICHEHUS OCHOBHBIX MPUHIMUIIOB
paboOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTHMYECKHUX
IIPOLIECCOB;

IPUBOJUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

aHaJIM3UpPOBaTh M OILICHUBATh IIOCIEACTBUSA OBITOBOM U IMPOU3BOJICTBEHHOU
JESATEIIbHOCTH YEJIOBEKa, CBA3AHHOM € (PU3MYECKHMMH MPOLECCAMM, C MO3HULMNA
DKOJIOTHYECKOM 0€e30MacHOCTH, IPEICTaBICHUN 0 paMOHAIIBHOM
IPUPOAOIIOIB30BAHUN, & TAKKE Pa3yMHOM HCIIOJIb30BAHUU JIOCTHOKEHHI HAyKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YE€TIOBEUECKOro 00I1eCTBa;

OPUMEHATh pa3jInyHble CHOCOObl paboThl ¢ uHpOpMalMel (HU3NIECKOTO
COJIEp>KaHUsl C MCMOJIb30BAHMEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTHUH,
IpyU 3TOM MCHOJb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTMH IS
MOUCKa, TMepepadOTKU M MPEIbSBICHUS YYEOHOW W HAYYHO-TIOMYJISIPHOM
uHbOpMallMU, CTPYKTYPUPOBAHUS U HUHTEpHIpETaly UHPOpPMAIUH, MOJTYyYeHHON
U3 PpA3IMYHBIX HMCTOYHUKOB, KPHUTHYECKM aAHAJIU3UPOBATh  IOJYyYAEMYIO
UH(GOPMAIIMIO U OLIEHUBATh €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA UH(POpMAIIH;

IPOSIBISITH OPraHU3ALMOHHBIE W ITO3HABATEJIBHBIE YMEHMS CAMOCTOSTEIBHOIO
npuoOpeTeHUs] HOBBIX 3HAHWM B MPOLIECCE BBIOJIHEHUS NMPOEKTHBIX U y4yeOHO-
UCCIIEIOBATENbCKUX padoT;

paboTath B rPYIIE C UCIIOTHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpymIbl, PalMOHAIBHO paCHpeAesiaTh ACATENbHOCTh B HECTAHIAPTHBIX
CUTyallUsIX, aJ€KBATHO OILICHWBATh BKJIAJ KaXXJOTO M3 YYaCTHUKOB TPYIIbI B
pelIeHne paccMaTpruBaeMon MpoOIeMbl;

NOPOSIBJISITh MOTHUBALIMIO K Oynaymied npodecCHoHaNIbHOW JESATENBHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Ne HaunmenoBanue pa3nenos u tem
/T

KomuyecTBO Yacos

DnexTpoHHBIE (IIUPOBLIE)

IPOTPaMMBI Beero| KontpombHble TIpakTHueckue 00pa3oBaTelIbHbIE PECYPCHI
paboTHI paboTHI
Pasnen 1. HAYUYHbBIN METO/ ITIO3HAHUS ITPUPOAbBI
1.1 |HayuHblif METO/I IO3HAHMS IIPUPOIBI 6 ||BBemuTe 3HaueHue| BBeauTe 3HaueHue ||[[]]
Jlo0aBUTH CTPOKY
Hroro no pazmemny 6
Pa3zpgen 2. MEXAHUKA
2.1 |[Kunemaruka 10 1 BBeauTe 3HaueHue ||[[]]
2.2 ||Innamuka 10 |(BBenute 3HaueHue| BBeAUTE 3HaucHHE |[[]]
2.3 ||CtaTuka TBEpIOTO Teia 5 1 BBeaute 3HaueHue |[[]]
2.4 |[3aKOHBI COXpPaHCHHUS B MEXaHUKE 10 1 BBeauTe 3HaueHue ||[[]]
Jl06aBUTH CTPOKY
Hroro no pazmemny 35
Pa3zgen 3. MOJIEKYJIAPHAS ®U3NKA U TEPMOANHAMMUKA
3.1 |OcHOBBI MOJICKYIISIPHOKHHETHICCKOMH 15 1 BBeauTe 3HaueHue ||[[]]
TCOPUU
3.2 ||[Tepmoaumnamuka. TerioBbie MaIIMHbBI 20 1 BBeauTe 3HaueHue ||[[]]
3.3 ||ArperaTHbIe COCTOSIHHSI BEIIICCTBA. 14 1 BBeuTe 3HaueHue ||[[]]
@da30BbI€ NEPEXOIbI
Jlo0aBUTH CTPOKY
Hroro no paznemny 49




Ne HaumenoBanue pa3nenos u tem KommuectBo vacos DnexTpoHHBIE (IIUPOBLIE)
/1 IPOTPaMMBI Beero| KoHTpobHbIe TpakTuyeckHe o0Opa3oBaTelIbHBIC PECYPCHI
paboThI paboTHI
Paznen 4. JIEKTPOJUHAMUKA
4.1 |DnexTpudecKoe moje 24 1 BBeuTe 3HaueHue ||[[]]
4.2 |I1oCTOSSHHBIN DJICKTPUUECKHUHA TOK 24 1 BBeaute 3HaueHue |[[]]
4.3 |Toku B pa3IM4YHBIX cpeaax 6 ||BBemuTe 3HaueHue| BBeauTe 3HaueHue ||[[]]

Jlo6aBUTH CTPOKY

Uroro no pazneny 54
Paznen 5. PUBNUYECKUA TPAKTUKYM
5.1 |®usnueckuii NpakKTHKYM 16 |BBeauTe 3HaUCHUE 16 [11]

Jlo6aBUTH CTPOKY

Hroro no pazmemny 16
Jlo0aBUTH MOTYJIb
JloGaBuThH pazuen
PesepBHOE BpeMs 10 |[BBemuTe 3HaucHue| BBeAUTE 3HaueHue |[[]]
OBIIEE KOJIMYECTBO YACOB I10 170 8 16
[TPOTPAMME
11 KJIACC
No HaumenoBanue pa3ziesioB 1 TeM MpOrpaMMbl KonunuectBo vacos DOnextpoHHbIC (ITU(POBHIEC)
i/ Beero|| Konrponbhste || Ipaxtiueckue || ©0Pa30BaTeIbHbIEC PECYPChI
paboTHhI paboTHhI

Paszpen 1. JIEKTPOANHAMMUKA




No HaumenoBanue pa3ziesioB 1 TEM MpOrpaMMbl KonunuectBo wacos DnekTpoHHbIE (IU(PPOBHIEC)
/1 Bcero|| Kontponbubie || IIpaktnueckue 00pa3oBaTeIbHbIC PECYPCHI
paboThHI paboTHI
1.1 |[MarauTHOE moJje 14 BBEJIUTE BBEJINTE (]
3HAYCHUE 3HAYCHUE
1.2 |DnexTpoMarHuTHAS] MHTYKITAS 13 1 BBC/IUTE (]
3HAYCHUE
Jlo0aBUTH CTPOKY
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 |Mexanudeckue KojacOaHHs 10 BBCJIUTC BBCJIUTC (1]
3HAYCHUE 3HAYCHUE
2.2 |DmeKTpoMarHuTHBIC KOJCOaHMs 15 BBC/IUTE BBC/IUTE (]
3HAYCHUEC 3HAYCHUC
2.3 |MexaHu4ecKue U 3JIEKTPOMarHUTHBIC BOJTHBI 10 1 BBCIUTC [l
3HAYCHUEC
2.4 |Ontuka 25 1 BBEIIUTE (]
3HAYCHUEC
Jl06aBUTH CTPOKY
Utoro no pazneny 60
Paznen 3. OCHOBBI CHEHHAHBHOﬁ TEOPUU OTHOCUTEJIBHOCTHA
3.1 |OcnHoBsl CTO 5 1 BBEIINTE (]
3HAYCHUE

Jl06aBUTH CTPOKY




No HaumenoBanue pa3ziesioB 1 TEM MpOrpaMMbl KonunuectBo wacos DnekTpoHHbIE (IU(PPOBHIEC)
n/m Bcero|| Kontponbubie || IIpaktnueckue 00pa3oBaTeIbHbIC PECYPCHI
paboThHI paboTHI

Htoro o pazaery 5

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 |[KoprycCKymsipHO-BOJTHOBOM Tyasli3M 15 BBC/IUTE BBC/IUTE (]
3HAYCHHE 3HAYCHHE

4.2 |®usnka atoma 5 BBEIIUTE BBEIIUTE (]
3HAYCHUE 3HAYCHHE

4.3 |®u3nka aTOMHOTO spa U JIEMEHTAPHBIX YaCTHII 5 BBEIIUTE BBEIIUTE (]
3HAYCHUE 3HAYCHUE

Jlo6aBUTH CTPOKY

Hroro no pazmemny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHN

5.1 |DnemMeHThI aCTPOHOMUH B aCTPODHU3UKH 12 BBEIIUTE BBEIIUTE (]
3HAYCHUE 3HAYCHUE

Jl06aBUTH CTPOKY

Utoro no pazneny 12

Pasnen 6. PUSNYECKUI MPAKTUKYM

6.1 |®usnveckuii IPaKTUKyM 16 BBEIIUTE 16 [[1]
3HAYCHUE

Jl06aBUTH CTPOKY

Uroro no pazneny 16

Paszpen 7. OBOBINAIOIIEE ITIOBTOPEHUE




No HaumenoBanue pa3ziesioB 1 TEM MpOrpaMMbl KonunuectBo wacos DnekTpoHHbIE (IU(PPOBHIEC)
/1 Bcero|| Kontponbubie || IIpaktnueckue 00pa3oBaTeIbHbIC PECYPCHI
paboThHI paboTHI
7.1 |CuctemaTtu3anus u 0000IICHUE MPESIMETHOTO 15 BBEUTE BBEUTE (]
COJIepKaHUs U OIbITA AESITEIIbHOCTH, MPUOOPETEHHOTO 3HAYEHUE 3HAYEHUE
npu uzydeHun kypca gusuku 10 — 11 xkmaccon
Jlo6aBUTH CTPOKY
Uroro no pazneny 15

Jo0aBUTH MOTYJIb

JloGaBuThH pazuen

PesepBHOE BpeMms 10 BBEIIUTE BBEIIUTE (]
3HAYCHHE 3HAYCHHE

OBLIEE KOJIMYECTBO YACOB IIO I[TIPOIT PAMME 170 4 16
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