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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareinbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeil mporpaMmbl BocnuTanus W KoHnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peajlu3yIOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBICHUE O LENAX, COJEpKaHUH, OOuen
CTpaTeruy OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEICTBAMU
yuebHoro npeamera «dDuznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IMO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenensioTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3MKKM Ha YyriayOia&éHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECCKYIO HHUITUATUBY YUHUTEICH U
NPEAOCTAaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/JOB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUHU
coxXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO - HAy4YHbIX YYEOHBIX MPEAMETOB, IMOCKOJBKY (u3nyeckue
3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U ABJICHUM, U3y4aeMbIX XUMUEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoB C 3aJaHHBIMH CBOWCTBaMU. M3ydeHue
($U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE E€CTECTBEHHO - Hay4YHOMU
KapTUHBI MHUpa oOywaromierocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSTh HAyYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHHM C HEW KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3fesoB (PU3MKHU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BAHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoea npuknaonon nanpasnennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IPEANOIaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEp>KaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo0JIeM palMOHAIBFHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30IMacHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKe JOJKHO OBITh MOCTPOEHO Ha
INPUHIIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. Jlns yrayOnéHHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3aludyd (QU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus pazaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme mo (Qusuke cuUCTeMa YYEHHUYECKOTOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKTUKyMa MpPEACTaBICHA €IMHBbIM nepeyHeM. Bwidop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sToM obOecrmeumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PACYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM U1 pacu€THBIX 3aJa4 MPUOPUTETOM SIBJISIOTCS 3a7a4M C SIBHO
3aIAaHHOM W HESIBHO 3aJlaHHOM (PU3NUYECKOW MOJENbIO, TO3BOJISIONINE MPUMEHSITh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3ienioB. /(s KayecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIHe BbIOOpa
(bu3MYecKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIICUCHHIO yueOHOTO Tpolecca Kype (UMK YTiyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Yy4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (GU3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyHOBaHUE I BBIMOJHEHHUS YKAa3aHHBIX B MIpOrpaMMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pyI0BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHue (OpPMHpPYETCSI B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMUSI  WM3y4aeMbIX  SIBIEHWW W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIeUYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEeMJICHHS OOYyYaromMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAy4HOM METOJIe MO3HaHUS U (HOpPMHpPOBaHUE
MCCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupOBaHKE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3NUECKUX
3HAHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayumiei
npo(hecCUOHANBHOM  IEeATENbHOCTH, CBSI3aHHBIX C (U3UMKOM, MOJArOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
bu3nuecKkux SBICHUI B MPUPOJAE W JUIsl NPHUHATUS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IUMYHbIX 3aJad4 C SBHO 3aJaHHOMN
bu3nyeckoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckol MoOJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIHUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX IIPOLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U IIPOBEICHUS
bu3MUeCKUX HSKCINEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHbOpMaInH,
OINPENENECHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl PAa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusuka» Ha ypOBHE CpeAHEro OOIIero
oOpa3oBaHMsl BbIOMpaeTcss OOYYaIOLUIUMUCS, IUIAHUPYIOIIUMH TPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenne ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
oOpa3oBaHMs IO y4yeOHOMY IUIaHy IIKOJIBI OTBOAWUTCA 272 yacoB: B 10 kmacce —
136 gacoB (4 yacoB B HezAenmo), B 11 kmacce — 136 gacoB (4 4acoB B HEJENIO), U3
porpaMMbl YOpaHo 000011aroIee moBTOpPEHHE.

@usnuecknii npakTukyMm B 11 knacce ¢ 16 cokpaiieH 10 8 3aHATHI B CBA3U C
TEM, YTO HET 000pYJOBaHUS I MPAKTHUECKUX PadoT.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslit MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3NYECKUX  BEIMYMH  (a0COJIOTHAs |
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBJIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJNO, HWJealbHAsl KUIKOCTb, HUACATBHBIN Ta3, TOUCUHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro MpUMEHUMOCTH. Pusznueckas
TEOpHUs.

Pons u mMecto ¢u3uku B (GOPMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

M3mepeHne cuiibl TOKAa M HANpsDKEHUS B LENH IOCTOSIHHOTO TOKa IpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHre. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKIUH HAa OCH CUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIieHuii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WIUTIOCTpAIs KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBukeHUs Tena, OpPOLIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEW NBHKEHUS OJAHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3y4yeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN).

W3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia OoOpalieHUs: KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl orcyéra. [IpmHImMn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJIEHTHOCTh TI'PABUTALMOHHON U
WHEPTHOW MAaCCBHI.

Cuna tspbkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJI€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpOThl. JIBHXKeHUE
HEOECHBIX TEJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwina ympyroctu. 3akoH ['yka. Bec tema. Bec tema, nBMXKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHUSL.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCHUTEIBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TE.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKyMm.

N3mepenre paBHOACUCTBYIONIECH CUJI TIPH JABMKEHUHU OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacCHhl.



HccenenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue IBHKEHHSI OpycKa IO HAKIOHHOM IJIOCKOCTH € NEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpamieHus. [limedo cuiibl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, peMIETUYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M UBMEHEHNUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKECHHUE.

MomeHT umIiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tena B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3meHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMUAIBbHOW SHEPTrUMl NIPU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uIealbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MeHneneeBa—Kaneiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCaIbHOM Tra3e C T[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHUEM M  CPENHEM  KUHETUYECKOW  DHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBsi3b a0CONIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KHMHETHYECKOW SHEPTUEN MOCTYNAaTEeIbHOTO TEIJIOBOrO IBM)KEHHS €€ YaCTHLL.

TexHH4eCcKkrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u vcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHune H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHUs BEJIMYUH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMONpoH3BOJIbHAS — peJlaKcarus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnenes wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHEe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBus NPUMEHUMOCTH 3TOM MOJENH: HU3Kasl KOHLEHTPALMs YaCTHUIL, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KouBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM IpoIiecce.

IlepBbiii 3ak0H TEpMOAMHAMUKU. BHyTpeHHsist »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOIECCOB: 4YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 00Jiee XOJIOAHOTO Telia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MammH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3ALUS «TEIJIOBBIX» OTXOJ0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIM3alUs OMOOPTaHUYECKOTO TOTUIMBA J1JIs
BBIPA0OTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadbaTudecKoM paclIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TeII0Ta MapooOpa3oBaHusI.

HacpblllileHHbIE ¥ HEHAChIIEHHbIE TMapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimmpeHue XKUIKOCTEH M TBEPIBIX Tell, 00bEMHOE U JIMHEWHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0ax.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOEe HaTsDKeHHE. KOd((GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunienune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHure cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

M3ydeHne CBOMCTB HACBILIEHHBIX [1apOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIECHNH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiekTpoauHamMuKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsBICHMS. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsibl.

HanpsokéHHocTh  anekTpuueckoro  moss.  [IpoOnwiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJs. Pa3HOCTH NMOTEHIMANIOB H
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOrO Moy (Kak OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINN ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JWMHUNA HanpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE cCoenMHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reaeparopa (Bau ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO M JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsIKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u DJ1C £ .

3akoH OMa i1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIKaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VBenuueHue npesenna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTHUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBICHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIMUTAX. DJIEKTPOJUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE JIEKTPOIIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOp W3 padorT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSA C YYETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpadu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SBICHUE, HAay4YHbId (DaKT, runotesa, (u3MvecKas BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHbIE MPUOOPHI, UPPOBas 1adopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneiHas QyHKUUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEeW Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: AUCKPETHOE CTPOECHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, ANIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHSI.

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

Texnonozua: npeoOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJMUIBHUK, KOHIUILMOHEP, TEXHOJIOTUH
[OJly4YE€HUS COBPEMEHHBIX MaTepuasoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJIYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKA.

Tema 4. Macnummnoe no.e.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEU. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. PeppOMArHeTUKH, M1apa- U JUAMarHETHKU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM ~ MArHATHOTO — MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUSA IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISL IOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1edCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MarHNTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTPOMAarHUTHOM uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIENMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT AJIEKTPU3ALMU TeJl PU JABMXKEHUH B MAarHUTHOM TOJIE
3emun.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TaneHne MarauTa B alFOMHUHUEBOH (METHOMN) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebanusi. KuHnemarnueckoe U JTMHAMHUYECKOE OIMCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuii. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora konebanuid. Ilepron Manbix CBOOOIHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenne He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHW Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoiaeOaHuii 1 3aBUCUMOCTH Meproa CBOOOTHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanne kojebaHuWi Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NMpeACTaBICHU 00 UAeaAIbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezonanca.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnsle Konedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarounme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusI.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHsS] MpU Ppa3iuuHoOu (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NM CHHYCOMJAIBHOIO IMEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya M noTpedieHue
AIEKTPUYECKON IHEPTUU.

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

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIICKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU DJIEKTPOIIepeay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPATOPA.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3ucrop, kaTylmka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pesonanc mnpum mnocienoBaTeNIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunbie u
OpoAobHbIE BOJIHBL. Ilepuos, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpPa)XCHHE, MpeIoMIIeHHE, HMHTephEpEeHLUs |
U pakius.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMarHUTHBIC BOJIHBIL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalnss BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKaOIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTEHHA, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs AMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmroenue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

Habmronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
npesoMIIeHUE, MoNspu3anus, AMpakuus, HTepdepeHIHs.

Oo6nHapyxeHue nHPaKpacHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssMONIMHEWHOE pacnpOCTPaHEHUE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10cTOSHCTBO YaCTOTHI
CBETAa M COOTHOILICHUE [UJIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHEE oTpaxkeHue. [IpenenbHbIil yron MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(hEepUYecKO JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTess MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. [71a3 kKak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE WCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCMYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszauus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETo oTpaxeHus. Mojienb CBETOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3JIYYCHUS Ha IBYX IIEISIX.

HaGmronenune aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHune IMHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NPUMEHMMOCTHM  KJIacCM4YeckoM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHa.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbca W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (IO
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemenus: Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3aluu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPeneIEHHOCTEH
['eitzendepra.

TexHn4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaao [lmanka Ha ocHOBe HcciieoBanus hoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs aTtoMma. [lnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU Ha JAPYTOH.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusiHME paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3nydyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B simpe. SAnepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
yOpPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIIENOBAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-riitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nyueckoi KapTUHBI MUpA.

TexHn4eckre yCTpOWCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHAs ToMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npakmukym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

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

3BE3/bI, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEE CTpocHuE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sSapax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCHOJIB30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUU MPEACTABICHUM
0 (pusmuecKkol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJLHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKMBOW MpUpoOnE, KoseOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
npUpoe.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX —PY/I,
boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHIYKIMOHHAs Ieyb,
JMHUM 3JIEKTpONepeay, 3JI€KTPOJIBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
IIPUEMHHMKH, SIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuyHOCTHBIE pe3yJbTaTbl OCBOCHHsS YyueOHOro mnpeamera «Dusmkar
JOJKHBI OTPakaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIrO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alliid OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXXKJAHCKOW  MO3MIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTU COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYyIpaBJIeHMHM B 0Opa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMMU HHCTUTYTaMH B
COOTBETCTBHUHM C UX (YHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTH K TYMAaHUTApPHOM U BOJIOHTEPCKOU JESITEIBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUS:

e chOpPMUPOBAHHOCTH POCCUNCKOU rpakJIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

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

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHHUS,
OpPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOECHUE YCTOMUMUBOTO OYAYILIETO.

ICTETHYECKOI0 BOCIIMTAHMA:



ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasl JCTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAYKE.

TPYAOBOTO BOCIIUTAHUS .

WHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEIFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymie mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C()OPMUPOBAHHOCTH 3KOJOTMYECKON KYJBTYpBI, OCO3HAHHE TIJI00AIBHOIO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHWE M OCYLIECTBICHHUE ACHCTBUM B OKpYXKaloLIEH cpene Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa ACSATEIBHOCTH SKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKeE.

IHEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (HU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW JESITEIBbHOCTH, TOTOBHOCTH B TIpOIIECcCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NeSATEeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJornueckue aAelcTBUA:

CaMOCTOATENBbHO  (OopMyIHMpoOBaTh U aKTyaJlIM3UpOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENEATh LENU JNEITENbHOCTH, 3aJaBaThb NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHaIM3a UMEIOLIUXCS
MaTEpUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3ynbTaTOB LIEJISAM, OLIEHUBATH PUCKH ITOCIIEICTBUM EATEIBHOCTH;
KOOPAMHUPOBaTh W BBINOJHATH pabOTy B YCIOBMSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PELICHUH KU3HEHHBIX POOIIEM.



Ba3oBnie ucciienoBarejnLCcKie 1eHCTBUA:

BIIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHSATHSIMHA M METOJIAMH
buznuecKoil HayKu;

BIAJE€Th  HaBBIKAMU  Y4YEOHO-HCCJIENAOBATENLCKOM U MPOEKTHOMU
NEeATEeIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
coJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BIAJCTh BHUAAMH JIEATEILHOCTH [0 TOJYyYEHHIO HOBOTO 3HAaHUS, €ro
WHTEpHpETaluu, MPeoOPa30BaAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsIX, B TOM YHCJI€ MPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIacTU
bu3uKy;

BBISIBIIATh TIPUYHWHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajaady,
BBIJIBUTATh TUNOTE3y €€ pelieHus, HaxXOAUTh apryMEHThl IS
JIOKa3aTelIbcTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJayd pPe3yJbTaThl,
KPUTHUYECKU OIEHWBATh X JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MCHEHHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEILHOM
NEATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJIACTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC HJICH, TPEIaraTb OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora c unopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpManuu (PU3HMUECKOro COAep KaHUs
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH TOWUCK,
aHallM3, CHCTEMAaTU3allMI0 M WHTEPIPEeTalnio MHPOPMAIUH Pa3TMIHBIX
BUJIOB U (DOPM TIpeICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B  PENICHWH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX W
OpPTraHU3alMOHHBIX 337ad C CcOOJIoIeHueM TpeOOBaHUM 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, THUTHUEHBI, PECcypcocOepeKeHusi, MpPaBOBBIX U
THYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax C
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOpUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY TPEICTABICHUS U BU3YyaIU3AIIH.

KoMMmyHMKaTHBHBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM MU BO BHEYPOUYHOH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYAIHON paOOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JNEUCTBUM, paCIpPeNesATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KIOTO yYaCTHHKAa KOMAHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBATH HAEH C TO3WLIUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3IUYHbIX
CUTyallUsiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
VMHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISATh NTO3HABATEJIBHYIO  JESTENBHOCTh B
o0nacTu (U3UKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JienaTth OCO3HaHHBIA BBIOOp, apryMEeHTUPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;



croco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSIBICHHUIO SPYAULMUA B 00JIaCTH
($u3MKHN, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedeKkcud KaKk OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCHH I OIEHKH CUTyalluM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO NMPHUHHUMATh PEUICHUS IO HUX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTHI JAPYTHX IIPH AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YNbTaTOB OCBOCHHUS MPOTPAMMBI TIO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOIMOHATBHBIN WUHTEIUICKT, MIPEITOJIar Ao IITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIMOHAJILHOE COCTOSIHUE, BUJIETh HAMPABJICHUSI Pa3BUTHUSI COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAaHUS, BKJIKOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE ITPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJallTHPOBATHCSA K
AMOIIMOHAJILHBIM M3MEHEHUSIM U TPOSBIATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMM, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIETIU
Y yCIIEXY, ONTUMU3M, NHULIUATUBHOCTh, YMEHHUE JAEHUCTBOBATH, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHHMMaTh ASMOIIMOHAILHOE
COCTOSIHUE JPYTUX, YUYWUTBIBAaTh €ro IMpU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOILICHUSI C JPYTUMH JIIOJAbMH, 3a00TUTHCA, MPOSIBISATH HHTEpPEC U
paspemarh KOHMIUKTHI.



[MTPEJAMETHBIE PE3VJIbTATHBI

K koniy oOyuenuss B I0 knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (M3HKU B COBPEMEHHON HAy4YHON KapTHUHE MUpa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTUYECKON  (QYHKIUMHA  (PU3MYECKOH TEOpUM —  MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, pOJib (PU3UUECKON TEOpUH B
(bopMUpPOBAHUY NIPEJICTABICHUN O PU3NYECKON KapTUHE MUPA;

paznuyaTh YCJIOBHSL NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLIECCOB (SIBJICHMI): WHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCOoNOTHO ymopyras naedopmainus, abCOIIOTHO
ylnpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEH T'a3a, )KUAKOCTU
U TBEPAOro (KPUCTALTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paznuyaTth ycloBUS (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TOHUMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl W SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, TpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U TEpeMEeLIeHMUS,
3aKkOHbl HprooTOHA, TpUHOMII OTHOCUTENbHOCTH [amuies, 3aKoH
BCEMHUPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
HHEPrUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW 3HEpruu,
YCIIOBHSI PAaBHOBECHS TBEPAOrO Tena), MPU STOM  HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOM 3HEPIHH, 3aKOHA BCEMHUPHOTI'O TATOTEHHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHOoBHbIe monoxkeHHs: MKT u 3aKkoHBI MOJNEKYISpHON (U3HKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS WJCAIBHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIJIOBOTO ABMKEHHMS M KOHUEHTpPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEH KUHETHYECKOM
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIEHUS UICAIBHOIO



raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kiianeiipona;

aHAIM3UPOBaTh M OOBACHATH HJIEKTPUYECKHE SIBICHUS, HUCIOIb3Ys
OCHOBHBIE TOJIOKEHHUS W 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXPAHECHMS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULIHNHN SIEKTPUUYECKUX
MOJIEM, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUSA: 3aKOHbI OMa ig ydacTka
LHEeNMX W U1 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH JIxoyns—JIeHna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

ONMKCHIBATh (PUBWYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
IIEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CHCTEMBI TEJI, CHIIA,
MOMEHT CHJIbI, JaBJEHWE, MOTCHUHUAJIbHAsA OJHEPrus, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSHDKECTH, CUJIa YIPYTrOCTH, CUJIa TPEHUS, MOIIHOCT,
SHEprusl B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmandd MPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJI0THAsg TeMIiepaTypa Teja, padoTa B TEPMOJMHAMUKE, BHYTPEHHSA
OHEPrUs WACATHOTO OJHOATOMHOTO rasa, paldoTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIe, HAIPSKEHHOCTD JJIEKTPUUYECKOrO OIS,
HaAMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo Iiapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLIMAT 3JIEKTPOCTATUYECKOrO OIS,
pPa3HOCTh  MOTEHIMAJNOB, BJEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, JJEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIIEHHE YYAacTKa IIEMU C MOCIEAO0BATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE JIBUKEHHE, TEIJIOBOE JBUXKEHHUE YACTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJEHCALIMS, IIJIaBJICHUE U KPUCTAILIM3alMsl, HAPABIECHHOCTh
TEIIONEePENaut, MIEKTPU3ALUs TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apSKEHHOTO TPOBOIHUKA;

IPOBONUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETHMUUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUI, IIpU  ITOM



KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BHUAEC TIpapUKOB C YUYETOM
aOCONIIOTHBIX MOTPEITHOCTEN N3MEPEHH, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTH ONBITHI MO MPOBEPKE MPEJIOKEHHON TMIOTE3bI: MIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJlyYE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenoKEHHOU
TUMOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacdy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(u3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromeld TpeOOBaHUSIM  3aJIaud,
OPUMEHATh  (OPMYJNbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKuX TEOpUl TpPH MCMIOJIH30BAHUM MATEMaTHUYECKUX METO/I0B
peleHus 3a1a4, MPOBOIUTH Pacu€Thl HA OCHOBAHMH UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbl PELICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

peliaTth KayecTBEHHbIE 3a/Jauyd, TpeOyloulMe MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAKKE WHTETPAIlUN 3HAHUN U3 IPYTHX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCykKJIeHUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAZa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbHOCTH YEJIOBEKa, CBA3AHHONW C (PU3WYECKUMHU MPOILECCAMHU, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKH U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSBIISATE MOTUBALMIO K Oyayiiend npohecCuOHaIbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyudenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MHpA, POJib aCTPOHOMUH B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa W  JAIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBFHON M MPOTHOCTUYECKON (GYHKUUN (pU3Mdyeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, ponb (puszmdeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUHN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUM O IPUPO/IE;
pa3ivyath YCIOBUSI MPUMEHUMOCTH Mojeled (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE JJIEKTPUUYECKOE U OJIHOPOJHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHUsI, MATEMAaTHICCKUN MasTHUK,
UJCaJbHbIA MPY>XKUHHBIA MAasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiJjpa U
KBaHTOBOW MOJIENIU CBETA;



paznuyaTth yclIOBUS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE TPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJOKEHHUS ¢ 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
NEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cuwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsi3zp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHHUS  CHJIbl  TOKAa,  NOCTYyJaTbl  CHEIUAaJbHOH  TEOpUU
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHaJU3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOIIECCHI U SABJICHUS, UCTIOJIb3YsI
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHA  JId
dboTorpdexra, mepBpii U BTOpoM moctynarel  bopa, mnpuHIUI
COOTHOILIEHHsI HeompeaenéHHocTell ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaJOAaKTUBHOTO pacnana);

ONMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOIb3Yys BEITUYUHBI:
HaIpsKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATHUYECKOTO
NOJIS, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIMS
MarHMTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs SHEPrus,
DHEPrUus TIOKOS CBOOOJHON 4YaCTHUIbI, DHEPrUs M UMIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBS3H sIIpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIUs
BOJIH, Judpakmus, JIUCTIEPCHs, TOJHOE BHYTPEHHEE OTpaKEHUE,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
sajep, ramMMma-usiydeHue sjaep, (U3UYECKUe MPUHIUIBLI CIEKTPaIbHOIO
aHaju3a v paOoThI Jia3epa;

ONpENENATh HAMPABICHUE HMHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHiia;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€pPKajiOoM, TOHKOU JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHamm3a © OOBIACHEHHWS (DU3UYECKUX  MPOIIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUSI HEOSCHBIX TeJl, IBOIOLUHM 3BE3/] U BCelleHHOIH;



OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, IPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW  3aBHUCHUMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEpPEHUi, JelaTh  BBIBOABI 10  pe3ysibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: IIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYCHHBIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

OINMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh IpaBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
WU3MEPUTETHHBIX YCTPONCTB U J1ab0paTOPHOTO 000PYAOBAHMUS;

peliaTth pacy€THBIE 3aJjadd C SBHO 3aJlaHHOW W HESBHO 3aJlaHHOM
(Gu3MUecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
bu3nuecKkue MOJelH, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
OpPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWW UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBl PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yNbTATOB;

peliaTth KayeCTBEHHbIC 3aJaud, TpeOylollue NPUMEHEHHs] 3HaHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS s OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBIACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEeSATEIbHOCTH YEeJOBEKa, CBSI3aHHOM C (U3MYECKUMHU TNIPOILEcCaMu, C



MO3UIINN SKOJIOTUIECKON OE30MaCHOCTH, MPEJCTAaBICHUIN O palliOHATHFHOM
MIPUPOOTIOIB30BAHNN, & TAK)KE Pa3yMHOM HCIIOJIb30BAHHUH JTOCTHKEHUN
HAayKl W TEXHOJOTHM JUIsl JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTH pa3lInuHble CIOCOOBbl padoThl ¢ MHpopManmen (Guznueckoro
CONIEPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(GOPMAIMOHHBIC
TEXHOJIOTUU JUIs TIOMCKA, TepepaboTKH M MpeabsBICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMaruu, TMOJYYEHHOWM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUUYECKHU
aHANMM3UPOBAaTh  TOJNIy9aeMyl0  WH(GOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJu3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHu3aIlMOHHBIE " ITO3HABaTEILHBIC YMEHHUS
CaMOCTOSATEILHOTO  TPHOOPETCHHWs HOBBIX 3HAHWKA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yI€OHO-MCCIIEIOBATEILCKUX PabOT;

paboTaTh B TpyHIe C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIIPEACIIATh JACATEILHOCTD
B HECTaHIApPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ Ka)KJIOTO M3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITE MOTHUBAIHMIO K OyayIeit mpodhecCHOHATBLHON IeATeIbHOCTH 110
CHEIUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Uroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
’ TIepeXOo/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10 ‘
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170

16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHAas MHAYKIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DNeKTpOMarHUTHbHIE KOJIEOAHUs 15
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 15

4.2 ®duszrka aroma 5

43 @du3mnKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH

12
Hroro no pazneny 12
Pazgen 6. PU3HUECKHI MIPAKTUKYM
6.1 ®uznyeckuil NPakTUKYM 8 8
Hroro no pazneny 8
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanusa U 00001eHne
71 IPEJIMETHOTO COACPKAHMS U OIIbITa 15
) NeSITeIbHOCTH, TPUOOPETEHHOTO TIPH
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ngposbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuueckue fll3y‘leHI/lﬂ :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoThI pecypes:
| ®duszuka — pyHaaMeHTaabHas HayKa o |
IIpUpoze
) HayuHblii METOT TO3HAHUS U METOABI |
UCCIeTOBaHMs (PU3MUECKUX SBICHUIN
OKCIIEpUMEHT U T€OpUs B IPOLECCE TO3HAHUS
3 npuposl. HaGtoieHre u 3KCriepyuMeHT B 1
busuke
4 CrniocoObl n3mMepeHus U3NYECKUX BETUUNH 1
5 AOCOII0THAs M OTHOCUTENbHASI TOIPEIIHOCTH |
U3MepeHuil PU3NYEeCKNX BETUUNH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uKu B GOPMHUPOBAHUU COBPEMEHHOM |
Hay4YHOW KapTUHBI MHpPA, B TPAKTUYECKOU
NEeATEIbHOCTH JIFOIEH
Mexannueckoe nBuxkeHue. CucreMa oTcyera.
7 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUSI. 1
[Ipsimast m oOpaTHas 3a7a4l MEXaHUKH
Pannyc-BekTop MaTepHalbHON TOUKH, €TO
2 IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKkTopus. |

[Tepememenue. Ckopocts. VX nmpoekuuu Ha
OCH KOOpAMHAT




10

PaBHOMEpHOE NPAMOJIMHEITHOE ABUYKEHHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBUKCHUS

Ciio)eHne nepeMeeHnil 1 CKOPOCTEH.
Pemrenue 3anau

11

HepaBnomepHoe aBukenne. MrooBeHHas
CKOpOCTh. Y ckopenue. [IpsamonnHeitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOopaHoe majienre. Y CKopeHrue CBOOOTHOTO
najieHusi. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH M UX TpapuKu

JIBr>keHue Tesia, OpOIIEHHOTo MO YIJIOM K
TOPU30HTY

15

KpuBonmHueliHoe aBuxkenue. J[BH>keHUE Mo
OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
[Tepuon m yacrota. LleHTpOoCcTpEMUTENBHOE 1
IIOJIHOE YCKOPEHUE

16

17

18

KonTponbnas padora no teme "KunemaTtuka"

Ilepsslii 3akoH HproToHa. MHEepinanbHbIe
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIILHOCTH [ anmues.
HewnnepunanbHble CUCTEMBI OTCUETA

Cuna. PaBHO€e#cTBYIOIAs cuia. Bropoii
3akoH HerotoHa. Macca

19

B3aumoneiicteue ten. Tperuil 3aKoH
Herorona




[Tpunnun cynepro3uiuu cwi. Pemenue 3amnau

20 Ha [IPUMEHEHHE 3aKOHOB HploTOHA
3aKOH BCEMHUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPAaBUTAIIUOHHON U
WHEPTHOU MaccChl

” Cuna TSHKeCTH U yCKOpeHUE CBOOOIHOTO
NaJCHUS
JIBukeHne HeOECHBIX TEN U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KocMu4ecKasi ckopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUIbI CUI TPEHUSL.

25 JIBUKEHUE B )KUJKOCTHU U Ta3e C Y4ETOM CHIIBI
COIIPOTHBIICHUS CPEBI

26 Jagnenue. ['uapocraTuyeckoe TaBiICHUE.
Cuna Apxumena

7 AbcomotHo TBeproe Teno. [loctynatensHoe
U BpalllaTEJILHOE IBUJKEHUE TBEPJOTO TENa

73 MOMEHT cujIbl OTHOCUTEIBLHO OCH BPALCHHUS.
[1neqo cumel
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY

79 teny. LleHTp TskecTn Tena. Y cinoBus
paBHOBecHsI TBEpAOTo Tena. Bussl
paBHOBECHS

30 Pemenue 3amau

31 KonTponbnas pabora no teme "JIluHamuxka.
Crartuka TBeporo rena'

32 NMnynsc MmaTepraibHONM TOYKH, CUCTEMBI




33

34

MaTepHAbHBIX TOYeK. LIeHTp Macc cucTeMsl
MaTCpHaJIbHBIX TOUYCK. TeopeMa O IBUKCHUHN
LIEHTPa MacC

Nmirysbe cuitbl 1 H13BMEHEHUE UMITYJIbCa Tea.
3aKkoH coXpaHEHHUs UMITyJIbca. PeakTuBHOE
IBIDKEHHUE

MoOMEHT uMITyJIbca MAaTEPUAIILHON TOYKH.

Hpe,[[CTaBJ'IeHI/IC 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

35

36

37

Pemenue 3agau

Pabota cusibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. I'padudeckoe npeacTaBieHue
paboThI CHITBl. MOIITHOCTH CHITBI

Kunernueckas sneprus. Teopema 06

W3MEHEHUH KHHETHYECKOMN OHCPIrun
MaTepI/IaJIBHOﬁ TOYKHU

38

[ToTeHumanpHple U HEIOTEHIIUAIBHBIE CHUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

39

Tpetrbs kKocMuueckast ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOM 3Heprun
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUUYECKOHN HEpPTrun

40

41

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
VYpaBHenue bepHyiuu s uieabHOM
JKHUJIKOCTH

KonrtponbHas padorta no reme "3aKoHbl




COXpaHEHUs B MEXaHUKe"

Pa3BuTue npeacraBieHuii 0 npupoie

42 temnoTbl. OcHOBHBIE nosioxkeHust MKT.
Huddysus. BpoyHoBckoe nBHKEHHE
Crpoenune ra3000pa3HbIX, JKUAKUX U TBEPIBIX

43 Ten. XapakTep JBHKEHHS U B3aUMOJICHCTBUS
YaCcTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuectBo BemectBa. [locTosiHHas
ABorazpo

45 Temneparypa. Ternosoe pasHoBecue. Illkana
Lenbcus

46 Pemenne 3anau

47 Wneanpueiii ras. 'a3oBbie 3aK0OHEI

48 VYpasaenune MenaeneeBa-Knaneiipona.
Pemenue 3anau

49 AOcoimoTHas TemriepaTrypa. 3akoH JlaapToHa

50 N3onponeccel B H1€aqbHOM Tas3e ¢
MTOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'paduueckoe nmpeacraBaeHne U30MPOIIECCOB:
M30TEepMa, U30X0pa, n300apa

52 Ocnosnoe ypaBHeHne MKT

53 Pemrenue 3anau
CBs13b a0COTIOTHON TeMIepaTyphl

54 TEPMOJIMHAMUYIECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOM HEpruei NOoCTyNnaTeIbHOTO
TETJTOBOTO JABUKEHUS €€ YaCTHII

55 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110




56

TeMme "OcuoBsl MKT"

KonTpomnpHas padota o Teme "OCHOBBI
MKT"

57

TepMmonnHaMuyeckas cuctema. 3aJlaHue
BHEIIHUX ycsoBui juist T/ cucreMsl.
BuemHve 1 BHyTpEeHHUE NTapaMeTPhI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, OIUCHIBAIOIIUX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
Camornpoun3sBosbHas penakcaius T[] cuctemsr
K TEILUIOBOMY PaBHOBECHIO

59

60

Mopeinp nieanbHOro ra3a B TEpMOJMHAMHUKE.
VYcinoBus TPUMEHUMOCTH 3TOM MOAEIH
VYpaBaenune Menzeneesa-Knaneiipona u
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU

61

BeIpaxxenue 111 BHyTpEHHEN YHEPTUA
OJIHOATOMHOT0 HJICAJIBHOTO Ta3a.
KBa3ucraTnueckne u HECTATUYECKUE
IIPOLIECCHI

62

DOneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
Brraucnienune pabotsl 1o rpaduky mpouecca
Ha pV-auarpamMmme

63

64

Tennonepenayda kak crocod M3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIIeHUs paboThI

KOHBGKI_II/HI, TCILIOIIPOBOAHOCTD, U3JITYUCHUC

65

KommuectBo Termiorel. TemmoéMKOCTh Tea.




y,I[GJ'IBHafI H MOJIIpHAasA TEIIOEMKOCTH
BEIIIECTBA. Y [eJIbHAs TEIJI0Ta CropaHusa

TOILIMBA

66 Pacuér xonuuecTBa TEIUIOTHI IPU
Teruionepeaye

67 [Tonsarue 06 aguabatHoMm mporecce. [lepBorii
3aKOH TEPMOJAMHAMUKHI
KomnnuecTBo TemnoTel v paboTa Kak Mepbl

68 U3MEHEHUs BHyTpeHHel sneprun T /1
CUCTEMBI
Bropoii 3ak0H TepMOAMHAMUKY JJI5

69 PaBHOBECHBIX U HEPAaBHOBECHBIX MTPOLIECCOB.
HeoOpaTMOCTh MPUPOTHBIX MPOIECCOB

70 [Tpuniune geiicTBus TemaoBbix MamuH. KIT/]

71 MaxkcumansHoe 3nauenue KII. [{ukn Kapuo

72 Pemtenue 3agau
DKOJIOTUYECKHE aCIIEKThI UCTIOIb30BaHUS

73 TEIUIOBBIX JABHrareneil. Temmosoe
3arpsi3HEHUE OKpY Karoleil cpeabl

74 Pewrenue 3anau

75 O060061eHne U cucTeMaTU3alus 3HaHUu# 10
teMe "Tepmoaunamuka. Tennossle MaInHbL"

76 KonTponbhas pabora no teme
"Tepmonunamuka. TenaoBble MalIMHbI"
[TapooGpazoBaHue U KOHACHCAIHS.

7 Hcnapenue u kunenue. Y 1eiapHas TEIIOTa
mapooOpa3oBaHus

78 HacpllieHHbIe M HEHACHIIIEHHBIE N1ApHI.




KayecTBeHHast 3aBUCUMOCTb INIOTHOCTHU U
JABJICHUS HACBILLIEHHOTO Iapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIEHHOrO Napa. 3aBUCUMOCTb
TEMIIEpPATypbl KUIIEHUS OT JaBJICHUS B
AKHUJIKOCTH

Brnaxxnocts Bo3yxa. AGCONIOTHAS U

7 OTHOCHTEJIbHAs BIAXKHOCTb

80 Permrenue 3amau
TBépaoe Teno. Kpucramimueckue u

81 amMop(HBbIC Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

20 [InaBnenue u kpucrauuzauus. Y aesbHas
TertoTa miasienus. Cyoaumanus
Hedopmaruu TBEpaOTrO Tena. Pactskenue u

83 cxarue. Casur. Monyins FOHra. IIpenen
yIpyrux aedopmariuii
TennoBoe pacmMpeHne KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX
KoJIeOaHUI 4acTHIl BELIeCTBA

25 [IpeoOpa3oBanue sHEPrUH B Pa3z0BBIX
nepexoniax

86 YpaBHEeHHE TEIIOBOTO OamaHca

87 Pemrenue 3agau
IToBepxHOCTHOE HaTsKeHue. KanwmispHabie

88 siBJICHUS. J[aBlIeHHe 110 MICKPUBIEHHON
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca

89 O06o001ieHne 1 cucTeMaTu3alys 3HaHuH 110




Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble nIepexoab"

Kontponbnas pabota o teme "Arperatabie

20 cocTosiHus Beuiecta. MazoBbie nepexop!"”
OnexTpuszanus Tea U €€ IposBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna
NEeKTpUYeCcKux 3apa10B. [IpoBogHuky,
JUAJIEKTPUKU U MTOJITYIPOBOIHUKHI

9 DneMeHTapHBIN JIEKTPUUECKUM 3apsia. 3aKoH
COXPAHEHHUS IEKTPUUYECKOTr0 3apsa

03 B3aumopeiictBue 3apanoB. Toueunsie
3apsanbl. 3akoH Kynona

94 Pemenne 3anau

95 Onekrpuueckoe nose. Ero neiicteue Ha
ANEKTPUYECKUE 3aPsI/Ibl
Hanpsk€HHOCTB 3JIEKTPUUYECKOTO MOJIA.

9% [TpoOHslii 3apsa. JIuauKM HanpsKEHHOCTH
ANEKTpUYeCKOro nosst. OqHOpogHOE
ANEKTPUYECKOE T10JIE

97 IToTeHIMaTBbHOCTD ANEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh MOTEHIIMANIOB U HAIIPSIKEHUE
[ToTenunanpHas sHeprus 3apsaa B

98 3JIEKTPOCTATHYECKOM ToJe. [ToTeHnman
ANEKTPOCTATUYECKOTO OIS

99 CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTU
MOTEHIIUAJIOB JUISI 3JIEKTPOCTATUYECKOTO MO

100 [IpuHUHMI Cynepno3uUu JIEKTPUIECKUX

noJien




101

Pemrenue 3agau

ITone Toueunoro 3apsna. Ilone paBHOMEpHO

102 .
3apsHKeHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [lose paBHOMEpPHO 3apsKEHHOM
0OECKOHEYHOM MIIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAI0B

105 JIMDIEKTPUKY U TTOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10JI€
Konnencarop. DnekTpo€MKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTOpa

107 [TapannensHoe coenMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOH/JIEHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHCaTopa

110 Pemenue 3anau

111 JIBro>keHue 3apsiKEHHOM YacTHUILIBI B
OJIHOPOJTHOM DJIEKTPUUECKOM I10JIe

112 Pemtenue 3agau

113 O06001eHre U cucTeMaTU3aIys 3HaHUN 110
TeMe "DeKTpudeckoe noie"

114 KontponbHas paboTa mo teme
"Onexktpuueckoe noie"
Cuna Toka. [TocTossHHBIN TOK. Y ClIOBUS

115 CYILIECTBOBAHUS IMOCTOSSHHOT'O

QJICKTPHUYCCKOI'0 TOKa




116 Ucrounnku Toka. Hanpsbxkenune u 9J1C 1

17 3akon OMa Juist y4acTKa LETH. |
DIEeKTPUUECKOE COMTPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIIEHUS OJJHOPOIHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U TJIOIIA N 1
[IOTNIEPEYHOI0 CEYEHHUS

119 VY aenbHOE CONPOTUBIICHHE BEIIECTBA. |
Pewenne 3anau

120 [TocnenoBarenbHOE, MapasieIbHOE, |
CMEIlIaHHOE COEAMHEHNE TPOBOHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX |
neneit. [Ipasuna Kupxroda

122 Permrenue 3amau 1

123 Pabora anekrpudeckoro Toka. 3akoH J oy |
—Jlenna

124 Pemenue 3agau 1

125 MomHOCT 37EKTpUYECKOro Toka. TernoBas |
MOIIIHOCTb, BBIJENsIEMAsi HA PE3UCTOPE

126 Pemrenue 3amau 1

127 O/1C n BHYTpEHHEE CONPOTUBIIEHNE |
HCTOYHHUKA TOKA

128 3axon OMa 171 MOJIHOM (3aMKHYTO) 1
AIEKTPUUECKOM 1enH

129 Pemrenue 3agau 1

130 MomHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konznencarop B Lienu nocTOSIHHOTO TOKa 1




133

Pemrenue 3anau

Permrennie 3agaua mo reme "llocTOAHHBIH

134 . "
3IEKTPUYECKUI TOK

135 Pemenue 3anau no teme "llocTrostHHbBIN
AIEKTPUUYECKUNA TOK"

136 Pemrenue 3agaud mo treme "IlocTOSHHBIHN
AJIEKTPUYECKUM TOK"

137 O06o0muieHne 1 cucTeMaTH3aIys 3HaHUH 110
teme "[loCTOsTHHBIN 37EeKTpUYECKUA TOK"

138 Kontponbnas padota no teme "IloctosiHHbIN
AIEKTPUUYECKUN TOK"
DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMUHbIX

139 BEIIECTB. DJICKTPUUECKUN TOK B METaJjIaX.
CBepXxIpoBOIUMOCTh
DNEKTPUYECKU TOK B paCTBOpPax U

140 pacmuiaBax 3J€KTpoauToB. 3akoHbl Dapanes
JUIS DJIEKTPOJIA3a

141 DnexTpuueckuil Tok B razax. [lmazma

142 DNEeKTpUYECKU TOK B BaKkyyMe. BakyymHbie
npubopsI

143 DNEeKTPUUECKUN TOK B MOTYIPOBOAHUKAX

144 [TonynpoBoIHUKOBBIE TPUOOPHI
Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HAIPsKEHUS B

145 L[ENY MIOCTOSIHHOT'O TOKa IPU MOMOIIN

aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
nprOopoB" unu "3HaKOMCTBO ¢ UPPOBOIL
naboparopueii o gusuke. [pumepst




146

U3MepeHus GU3NUECKUX BETUUYUH NIPU
ITOMOUIY KOMITbIOTEPHBIX JATYUKOB"

®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue

HEPaBHOMEPHOI'O JBUKECHHUS C LENIbI0 1
Onpe/ieICHUsI MTHOBEHHOM CKOpoCTH"

147

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUs MIPH NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBU)KEHHMH 110 HAKJIIOHHOM
miockoctu" nwin "Uccaenosanue
3aBUCUMOCTH IIyTHU OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBH)KEHHH"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHsi CBOOOTHOTO
najgeHusa" win "M3yueHue ABUKEHUS Tena,
OpOIIICHHOTO TOPU30HTAIHHO"

149

150

151

dusnyeckuil npakTukyM no teme "M3yuenue
JBUKEHMSI TeJa 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" HIIU
"HccenenoBanue 3aBUCUMOCTH IIEPUOAA
o0paleHns KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME

"N3mepeHune paBHOAECUCTBYIOLIEHN CHUIIBI TPU
JIBMDKEHUH OpycKa 110 HaKJIOHHOW TIOCKOCTH"

nnu "IIpoBepka runoTes3sl 0 HE3aBUCUMOCTHU 1
BpPEMEHU JIBUKEHHUS OpyCKa M0 HAKJIOHHOH

IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0

Macchl"

Pu3NYECKUl IPAKTUKYM 110 TEME 1




"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIHUX B TPYKUHE U PE3HHOBOM
obpasiie, ot ux aeopmarmn" win "M3yuenue
JIBUKCHHSI CUCTEMBI TEJI, CBS3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkuii 6J10K"

152

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMocT Frp(N)" wn "UccnenoBanue
JBYKEHUS OpycKa 10 HaKJIOHHOM TUIOCKOCTH
C NepeMeHHbIM K03(hpuLmeHToM TpeHus" uim
"N3yueHue NBUKEHUS Ipy3a Ha Bally C
TpeHuem"

153

154

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
niu "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenune
YCTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLLETO
TJIOIA b OTIOPHI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3MepeHune umiynbca Tena o TOpMO3HOMY
nytu" win "M3mepeHne cuilbl TSIru, CKOpOCTH
MOJIENIN HIIEKTPOMOOHIISE K MOIIIHOCTH CHUJIBI
Tarn" win "CpaBHEHNE U3MEHEHHUs HMITYJIbCa
TeJa C UMIYJIbCOM CHJIBI" WIIH
"HccnenoBanue COXpaHEHHS UMITYJIbCA MPU
ynpyrom B3aumozeicteun" win "Msmepenne
KMHETUYECKOW SHEPTUU Teja 10 TOPMO3ZHOMY




155

156

yTH
dusnyeckuil npakTukyM no teme "M3ydenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEHI0BaHO
WCIIO0b30BaHue udpoBoi 1abopaTopun)"
iy "M3ydeHre n30X0pHoro mpoiecca’ win
"N3yuenue n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUs cOCTOSHUSA"

Ouznyeckuil MpakTUKyM IO TeMe
"U3mepeHue yaenbHOl TeII0EMKOCTH" WK
"UccnenoBanue mpoiecca OCThIBaHUS
BeuecTsa" win "HccienoBanue agnabaTHOro
nporiecca" win "M3yueHne B3auMoCBsI31
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUTICHUS
JKUIKocren"

157

dusnyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEH HCIapeHust )KUAKoCcTen"
win "M3MepeHue yaeabHON TerIoTh
aByieHus Jbpaa" uin "M3yuenue cBONCTB
HachIEHHBIX napoB" win "M3Mepenue
a0COJIIOTHON BIIaKHOCTH BO3/lyXa U OLIEHKA
Macchl 1apoB B nomenieHun". smepenune
KO3 pHIHMEHTA TOBEPXHOCTHOTO HATSHKEHUS

158

@u3nYeCcKUil IPAKTUKYM IO TEME
"HaGmroienne mpeBpamieHust SJHEpruu
3apsKEHHOI0 KOHAEHCATOpa B YHEPTHIO
n3nydenus ceeroauona” unm "Msydenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
KoHieHcarop" win "Pacnpenenenue pa3HocTH




159

160

MTOTEHITMAJIOB (HAMPSDKEHUS ) TIPU
MOCJIeIOBATEIbHOM COCTUHEHUN
KOHJIEHCaTOpOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenqoBaHue CMEIIAHHOTO COEIUHEHUS
pesucropoB" win "M3Mepenne yneabHOro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK
"WccenoBanye 3aBUCUMOCTHU CHIIBI TOKA OT
HaIPSDKEHUS TS JIaMIThl HaKaJInBaHUs "

Ou3nyecKkuil MPakTUKyM 0 TeMe

"Habmronenue anekTpoiausa" uim

"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO HOHA"

mw "HccnenoBanue 3aBHCUMOCTH 1
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT

temrepatypbl” win "CHATHE BOJIBT-aMIIEPHOM
XapaKTEepUCTUKU quoaa”

161

162

163

PesepBubIiil ypok. O6006111eHIE 1
CHCTEMaTH3aInsI 3HaHUH 110 TeEME 1
"Kunemartuka"

PesepBHrlit ypok. O60011IeHNE 1
CHCTEMaTHU3allus 3HAHHUI TI0 TeMe 1
"Tunamuka"

PesepBHeliit ypok. O6001ICHNE 1

cucreMarusaiug 3Haduii mo teme "CraTtuka 1
TBEepaoro Tena"

164

PeseprubIil ypok. O60061eHIE 1
cucTeMaTH3allis 3HaHul Mo TeMe "3aKOHEBI 1
COXpaHEHUs B MeXaHUKe"

165

PeseprubIil ypok. O6001eHIE 1 1




cucreMaTusanus 3Haguil no treMe "OCHOBEI
MOJICKYJIIPHOKMHETHYECKOM Teopun"
PeszepBHbIil ypok. O60011IeHIE 1

166 CUCTEMATH3AaNA 3HAHUH 110 TEME
"Tepmonunamuka. TenaoBbie MalIMHbI"

PesepBHelit ypok. O000IICHHE 1
167 CHCTEMATHU3AINI 3HAHUH 10 TEME
"ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie

nepexomant"

PesepBHeIil ypok. O000IICHHE 1
168 CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"DnexTpuueckoe mose"

PesepBHeIi ypok. O000IICHHE 1
169 CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ITocTOSIHHBIN IeKTpUYECKUI TOK"

PesepBHelit ypok. O60011IeHNE 1
170 cucTeMaTusalus 3gaguii mo teme "Toku B
pa3nuy4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue fl[3yqennﬂ :)Iﬁlil:lllOBaTeJleLIe
padoThI padoThI pecypesI
B3aumoneiicTBr€e MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
['unoresza Ammepa.
Bekrop marauTHOM nHAYKUMU. [TpuHImn
2 CyNEpHO3HUIMM MATHUTHBIX MoJen. JInnun 1
MarHuTHOW MHIYKIIHH.
3 MarHuTHO€E 10J1€ TPOBOJHUKA C TOKOM. |
OmnbIT DpcTena
4 Cuiia AMniepa, e€ HanpaBJIeHUE U MOJYJIb. |
Pemenue 3anau.
s [IpumeHenue 3akoHa AMIiepa. |
DNeKTpoUu3MepuUTENbHbBIE TPUOOPHI
Cuiia JlopeHua, e€ HanpaBJIeHUE U MOJYJIb.
6 JIBr>keHMe 3apsKEHHON YaCTHULIbI B |
OJIHOPOJIHOM MarHUTHOM 1oJie. Perenue
3a/1a4.
7 PaGora cunbl Jlopenia. 1
8 Pemenue 3agau. 1
9 MarHuTHoOe 1oJie B BEIIECTBE. |
deppoMarHeTUKHy, rnapa- U 1MaMarHeTUKH.
10 OcHOBHBIE CBOICTBA (heppPOMArHETUKOB. 1

[Ipumenenue peppoMarHeTUKOB.




11

Pentenue 3amau mo teme "MarautHoe mone"

SIBrieHne ANEKTPOMArHUTHOM UHIYKIUU.

12 IToTok BEeKTOpa MArHUTHON MHIYKIIUH

13 OJ1C unayKIuu.

14 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapajes.

15 Buxpesoe anexrpudeckoe nozue. Toku Dyko

16 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

17 Pemenwne 3amauy.

18 [IpaBuio Jlenna

19 WuayktuBHOCTH. KaTymika HHAYKTUBHOCTH
B IIEIIH ITIOCTOSHHOI'O TOKA

20 SBnenue camounaykiuu. J/C
CaMOMHIYKITUH.

)1 DHeprusi MarHUTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TIOJIE.

22 Pemienue 3agauy.

o O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DneKkTpoarnHaMuKa"

24 KonTponbhas pabota mo Teme
"OnexrpoauHamuka'

)5 Konebarenpnas cucrema. CBoOOIHEIE
Kosnebanus. ['apMoHnYecKue KoneOanus

26 Kunematudueckoe U THUHAMHUYECKOE
OITHCaHME KOJIEOATEIbHBIX NBYKEHUN

27 DHepreTuyeckoe onucanue. BeiBos




JUHAMUYECKOIO OITUCAHUS TAPMOHUYECKUX
KoJIe0aHM U3 UX PHEPTETHYECKOTO U
KMHEMAaTU4YEeCKOT0 OIMCAHUS

28 Ammmatyna u ¢asza koaeOaHuH.
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHHIA

29 MaTeMaTU4YeCKOro MasaTHuka. Ilepuon
CBOOOAHBIX KOJIEOAHU TTPYKHHHOTO
MasiTHUKA.

30 3aryxaromue Konebanus. BelHyX1eHHbIE
Kosiebanus1. Pezonanc

31 ABTOKONE0AHUS

32 Pewenne 3anau

3 Ypok-koHpepenmus "MexaHuueckue
KoJie0aHusl B My3bIKaJIbHbIX HHCTPYMEHTax"

34 O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
TteMe "MexaHnueckue KonebaHus"

35 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

36 3apsiia KOHJIEHCATOpa C aMIUIUTYAOU CUJTBI
TOKa B K0JIEOATEIbHOM KOHTYpE

37 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
K0JIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

38 Kosie0aHusl. BeiHyX/1eHHbIE
AIIEKTPOMArHUTHBIC KOJIeOaHuUs

38 IlepemenHsbIit TOK. Pe3ncrop u KoHIeHCcaTop




B CTIM MIEPEMEHHOI'O TOKa

KaTYH_IKa HHAYKTUBHOCTHU B LICIIN

39 MePEMEHHOTO TOKa

40 3akon OMa JJ1st 5JIEKTPUYECKOM 1enu
MEPEMEHHOTO TOKa
MOoUHOCTh MEPEMEHHOTO TOKA.

41 AMIUTUTYIHOE U ICUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA Y HAIPSKEHUS

42 Pe3oHaHC B I€KTpUUECKOI 1IETTH.

43 Pemienue 3anau
WneansHbIif Tpancopmarop.

44 [Ipon3BoacTBO, IEpenava u nmoTpedacHue
ANEKTPUYECCKONW SHEPTUH
DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE

45 31ekTpo3Hepruu. KynbTrypa ucnoib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

46 Pemenue 3agau.

47 O06o01IeHre 1 cucTeMaTr3aIis 3HAaHUH 110
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

43 MexaHnyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHWYECKUX BOJIH

49 CBolicTBa MEXaHUYECKHUX BOJIH.

50 3ByK. XapaKTEpUCTUKH 3BYKa.

51 Undpa3syk u yapTpassyk. lllymosoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

52 Pemrenne 3agau

53 DneKTpOMarHuTHbIE BOJIHBL. M3nyueHue




54

OJICKTPOMAarduTHBIX BOJIH

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa DJIEKTPOMATHUTHBIX BOJIH

55

56

57

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 27EKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

[TpuHIUIIBI PAAMOCBSI3U U TEICBUICHUS.
Panuonokarusi. DneKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOMIEH CpelIbl.

KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

58

Caer. 3aKOH MPSIMOJIUHENHOTO
pacIpocTpaHeHHUs CBETa

59

60

Penienue 3a1a4 Ha NpUMEHEHUE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

61

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN TTOKA3aTeb MPEIOMIICHUSI.
[lonHOoe BHyTpEeHHEE OTpaKeHHE.
[IpenenbHbIN yTroa MOJHOTO BHYTPEHHETO
OTPaKEHUS.

62

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTpaXXCHUSA U IMPEJIOMIICHUA CBETA

63

64

Xop stydeit B mpusMe. Jlucnepceust cBera.
CrnoxHbIi cocTaB Oenoro cBera. Lpet

JInn3pl. DOKYCHOE PaCCTOSTHUE U
OIITUYECKAs CUJIa JIMH3BI




[TocTpoenue n3o0pakxeHUi B IMH3AX U UX

65 cucTreMax. YBEIMYECHUE JIUH3BI.
Pemmenue 3a1a4 Ha mocTpoeHue

66 M300paKeHHH, MMOTYy4aeMbIX C IIOMOIIIBIO
JIH3

67 I'na3 kak onruyeckas cucrema

68 Pemenue 3amau. [Ipenensr npuMeHMMOCTH
r€OMETPUYECKON ONTUKHU

69 CKOpOCTb CBETA U METO/Ibl €€ U3MEPEHUS

70 Hucnepcus certa.

71 HNHuTtepdepenius cBera

7 KorepenTHble HCTOYHUKH. Y CIIOBUSA
HaOJIOJICHUS MAKCUMYMOB U MUHMYMOB

73 Pemenue 3agau.

74 [Ipumenenue naTeppepeHun

75 Judpaxuus csera

76 JudpaxknuonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

77 Pemenue 3agau.

73 [TonepedyHOCTh CBETOBBIX BOJIH.
[Tonsipuszanus ceera.

79 Pemenne 3anau

80 CBeToBbI€ BIICHUS B IPUPOJIE

81 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "OnTuka"

82 KonTponbhas pabota no teme «OnTuka»

82 ['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM




MEXaHUKH. 3aKOHBI QJICKTPOANHAMHKHU U
IMPUHIUIT OTHOCHUTCIILHOCTH

[ToctynaTel cnenuaibHON TEOPUH

83 OTHOCHUTEIIbHOCTH.
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue

84 NPpUYUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpaIlleHUE JITTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON

25 yacTulbl .CBs3b MAaCChI C SHEPTUEH U
UMIYJIbCOM PEJIATUBUCTCKON YaCTHUIIBI.
DHeprus NOKosl.

26 PaBHOBecHOE TeII0BOE U3TyYeHHE. 3aKOH
cMenieHus: Buna

87 I'mnoresza M. Ilnanka o kBaHTax. ®OTOHBI

88 OHeprus U UMIyJIbC POTOHA.

8o ®oroaddext. OnbiTe A. I'. CTonerona.
3akoHsb! poTodddexra

90 VYpaBHenue DifHmTelHa 11 GoTorPdexTa.
"Kpacnas rpanuna” potorddexra

91 Jasnenue cBera. OnwiTel [1. H. JIebenena

92 BonHoBEIE ¢cBOMCTBA YaCTHII.

Bounsl ne bpoiind. /[nuHa BoJIHBI 1€

93 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUH
JIBHKYIIIEHCS YaCTHLIBI

94 KopmyckyisipHO-BOJTHOBOM 1yau3Mm.

95 Judpakius 3JeKTPOHOB Ha KpUCTaJIaX.




96

97

Crnenuduka u3MepeHu B MUKPOMHUPE.
CooTHo1IEHNs HEONPEAENEHHOCTEN
[eitzenbepra

Pemenue rpaduueckux v pacueTHBIX 3a7ay

98

KonTpomnpHas padorta mo Temam: "OCHOBBI
CTO", "KopmyckyJsipHO-BOJIHOBOI
nyanuzm"

99

100

101

OMBbITE IO HCCJIICAOBAHUIO CTPOCHUSA aTOMaA.
[Inanerapnas moznens aroma Pezepdopra.
[Tocrynars! bopa.

Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu
aToma BOJIOpoJia

CHOHTaHHOE U BBIHYXKJIEHHOE U3JTyUYCHUE
cBerta. Jlazep.

102

103

104

105

Hyxnonnas mozaens snpa ['eiizenOepra-
HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
M3oTonbl. PannoakTUBHOCTE

3aKOH pasioaKkTUBHOIO pacnana. CBoicTBa
VMOHM3UPYIOLIETO U3JIydYeHUs. Biusnue
PAAOAKTUBHOCTH Ha KUBBIC OPraHNU3MBI.
Ho3umerpusi.

DHeprusi CBSI31 HYKJIOHOB B siipe. SlnepHbie
cunbl. Jledext maccel siapa. SnepHbie
peakumu. AnepHeie peakTopsbl. [Ipodiemsr
YIPABIISIEMOTO TEPMOSAIEPHOTO CUHTE3A.
DKOJOTHYECKHE ACTIEKTHI PA3BUTHS IAEPHOM
SHEPreTUKH.

Mertoanl peructpanu U UCCJICIOBaAHUA




3JIEMEHTapHbIX YacTull. OyHaMEHTAIbHbIC
B3aUMOJECUCTBUA. bapruoHbl, ME30HBI U
nentoHsl. [IpencraBinenue o CtannapTHON
mozenu. KBapk - IiIrooHHast MOJENb
aZIpOHOB.

106

107

108

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO pU3MUECKON KapTUHBI
Mupa

Oransl pa3BUTHS aCTPOHOMHH. 3HAUEHUE
aCTPOHOMHHU

[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
0OBSICHEHUS IPUPOIbI KOCMHYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEeNOBAHUN.

109

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
paznoTenecKonbl, BHEATMOC(hepHas
aCTPOHOMHS

110

111

112

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3Bé3)II>I, IITaHETHBI, UX BUIUMOC IBUXKCHUC

Conueunas cucrema. Connaite. ConHeunas
akTUBHOCTB. McTounuk sueprun ConHia u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHBIN Kilacc —
CBETUMOCTB". 3B€3/1bI [NIABHOM
IIOCJIE0BATEIBHOCTH.




113

114

115

Bnytpennee ctpoenue 38E31. CoBpeMEeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBositony CosHIa U 3BE3/1. DTallbl )KU3HU
3BE3 1L

Mineunsbiii [1yte — Hama [Manaktuka. Turbl
rayiakTuk. YEpHbIe IBIPBI B AApaX TaJaKTUK
Bcenennas. Paciinpenue Beenennoit. 3akon
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe nznyueHue

116

MacmrabHas ctpykrypa Beenennoil.
Meraranaktuka. Hepeménusie npoodiemsl
ACTPOHOMHH.

126

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO I10JIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
beppomarneTukoB" nin "HccnenoBanue
JENCTBUS TTOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

127

Pu3n4ecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
i "Onpenenenrne MarHUTHON HHIYKIMH
Ha OCHOBE U3MepeHus cuibl Amnepa”

128

Pu3NYeCcKuil TPaKTUKYM I10 TEME
"UccnemoBanue SIBIICHUS
ANEKTPOMArHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO moisa"




129

130

131

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"I[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

Ou3nyecKuil MPakTUKYM IO TEME
"HccnenoBanue paboThl HCTOUHUKOB CBETA
B IIE€MU [TIEPEMEHHOTO TOKa"

132

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

133

134

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune mokazaresns mpeioMIeHus
cTekna" .

Du3N4eCKU IPAKTUKYM I10 TEME
"N3mepenue pOKyCHOTO pacCTOSTHUS
pacceuBarouX JUH3"

Du3nYeCcKu IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuu, MHTEpdepeHnu
Y ToJisipu3anuu ceera'

136

Pu3n4ecKuil NPAKTUKYM 110 TEME
"Onpenenenre UMIyabCa U SHEPTUH
PENATUBUCTCKUX yacTull (1o oTtorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nose)"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136
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