MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MHHHCTEPCTBO 00Pa30BAHUA OPEHOYPICKOM 00J1aCTH
I'AOY «I'yGepHaTopcKkuii MHOTONIPOPMIBHBIH JTULEH-UHTEPHAT JJIsI

oxapeHHbIX aeTed OpeHOypKbs»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBogutens kadbenpsl  3amectuTenh aupekTopa  Jupektop
MomnbkoB A A. o yueGHOl pabore JKanrypranosa 10.A.
Anjpeesa H.B. [Tpuka3 ot 31.08.2023 Ne 313
PABOYAS ITPOI'PAMMA
(1D 653121)

yueOHoro npeamera «®u3uka. Yriay0aéHHbIA YPOBEHb)

115t ooyyatromuxest 10 — 11 kimaccos

Opendypr 2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasbHOM paboueil mporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COIepKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JIOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[IporpamMma 1o ¢usuke AaéT TMpeACTaBICHHE O LEIX, COACpKaHUH, OOIIen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenMera «Pu3nka» Ha yriryoJIEHHOM ypOBHE.

N3ydyenne kypca (QU3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3aa4 MPOPEeCCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE yCIOBUM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS oOpa3oBaHMs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATEHOCTSIM.

B nporpamme o pusmke onpenenstoTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3ylbTaTaM OOydYaromnuXCsi, OCBOUBIINX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE PE3yIbTaThl OCBOCHHMS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHTENCH U
MPEIOCTaBIACT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrONTUiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHHBI MHPA
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHATh HAYIHBIA METOJ TTO3HAHMS
MIPY BBIMOJTHEHUN UMH YYEOHBIX UCCIICIOBAHHM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero 06pa3oBaHus MOJI0KEH
PAIl Uael, KOTOPhIE MOKHO PACCMATPUBATh KAK MIPUHLIUIIBI €T0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEUIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyiaracT HCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(buU3HUKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonoit nanpaeiennocmu. Kypc usuku yriry0ia€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, H
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTByoEero (akropa ydeOHoro mporecca. s yrimyOGnaéHHoro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nepBom ciyyae npakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B Ka)KIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPBIE MPOBOMASITCS B MpoIecce
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nmnporpamme 1o ¢usnMke cHCTeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHuss Kabuuera Qusuku. [Ipu sTOM oOecreunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESIBHO 3aJJaHHOUW (hU3UYECKON MOJIEIBIO, TIO3BOJISIFOIITNE TPUMEHSATh U3yUEHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasfena Kypca, TaK M HHTErpupys
MpUMEHEHUE 3HAaHUW U3 Pa3HbIX pa3/ieioB. st kKaueCTBEHHBIX 3a71a4 PUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUW U TIPOIIECCOB B OKPY’KArOUIEH JKU3HU, TpeOyroiue BbiOopa Ghu3ndecKon
MOJIEIH JUTSl CHTYaIliX TTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunete (U3MKU JOJDKHO OBITh HEOOXOIUMOE JIabOpaTOPHOE
o0opya0oBaHUE 7S BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUH C
MPUHITUIIOM MHWHHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe o0O0OpyIOBaHUE [JII YYCHUYECKUX MPAKTHUYECKUX paldoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUEC WX HUHTEIUIEKTyaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX chepax Oymyiein
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEeIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIEIM, aJEKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHCIE 3a7a4 HWHXKEHEPHOIO
XapakrTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
GU3MYECKNX HKCIEPUMEHTOB, aHaldW3a W HUHTEpHpeTanuu HHpOpMaIu,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATILHON e TEILHOCTH, CBA3aHHOMN
¢ (pU3HKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWUTEIb JENaeT BBHIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupoje. HayuHslil MeToa mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

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

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  GU3NYECKUX  BEIUMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPOE TEINO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAs TEOPUS.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenune cuibl TOKAa M HANPSHKEHUS B L€ MOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO C LH(poBOH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHSI MaTEpUAIbHON TOUKH OT BPEMEHU U UX TpapuKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JIB>)KECHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

MtrocTpanys nNpeaenbHOro Nepexo1a U N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHue ckopoCTy P IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUI, CKOPOCTEN IBHKEHUS OAHOTO U TOTO JKE TEJIa
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOTO  mHajeHUs  (PEKOMEHJIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3ydeHnue nBukeHus Teia, OpoleHHOro Topu3oHTanbHO. [IpoBepka runoressl
O MpAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA H
HA4aJbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHUS Tella MO OKPYXHOCTH C MOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHOcuTenbHOCTH ['anmunes. HemHepimanbHble cUCTEMBbl OTcuéra (OmpeneseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOHOTO MA/IEHUS OT BBICOTHI HaJl
MMOBEPXHOCTHIO IIAHETHI M OT TeOrpapuIecKoi mupoThl. J[BrkeHne HEOSCHBIX Tell
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHMUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MACChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIOIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJ TIPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT uX AchopMaliu.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

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

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. I[linedo cuibl.
Croxenune cuil, IPUIOKEHHBIX K TBEpIoMy Teny. LleHTp TsokecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonbl coxpaneHus ¢ MexaHuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umIyiabca MarepuanbHOU TOUYkM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loreHnuanbHple WM HENOTEHLMaNbHble Cwibl. [loTeHIManbHass >Heprus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEprus Tejla B OJHOPOJHOM I'PaBUTALlMOHHOM I10Jie. [loTeHanpHas sHeprus tena
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4eckue yCTpoMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIM MTUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MpU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICMCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Onpenenenue pabOThl CHJIBI TPEHHUS TPH JABWKCHUHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 0OocHOBaHue. [lnddysus. bpoyHoBCcKoe nBIkKeHHE. XapaKTep ABUKCHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3aMmepenus. lllkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJICCTBYIOT APYT C IPYTOM.

["azoBpie 3akoHBl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcomOTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUKEHUS MOJEKYJ HJCAIHHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW YHEPTUEHN MOCTYMATEILHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buaeoponuk ¢ 3anMchio peaibHOTO OPOYHOBCKOTO JBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCcTaINIMYECKUX PEIIETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsiueit U XOJIOAHOM BOJOM.

N3ydeHne H30TEPMUYECKOro Tporecca (PeKOMEHJO0BAHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[TIpoBepka ypaBHEHHS] COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUU A
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CUCTEMbI KaK CpeAHUE 3HAUCHUS BEJTMYUH, OMMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoaumHamuku. (CaMONpoU3BOJIbHAS — PeEaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAUUsl 4acTHUL, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crmoco0  M3MEHEHHS  BHYTPEHHEW — DHEpruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér KkoiuMuecTBa TEIUIOTHI Tpu  Temionepenade. llonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOAMHAMUKHU. BHyTpeHHss1 3Heprusd. KoinuecTBo TEIoTh
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH /1J11 pABHOBECHBIX MTPOIIECCOB: Y€pPe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AGCOJIIOTHAS TEMIIepaTypa.

BTopoii 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOAHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMIEHCAUU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: XOJIOAUIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporiecca.



KomnbroTepHble MOJENHN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHIeHcanus. Micapenne u kumenue. Y nebHas TeioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATYPhI, UX HE3ABUCUMOCTH OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHHS OT JABJICHHS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaruu tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue HEprrn B (ha30BBIX MEPEX0IaAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBinenust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunienune. Kunenue npu noHM>XEHHOM JTAaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunapsl nedopmarnmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne abCOMIOTHOW BIIAXXHOCTHM BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3P duimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ IpOsIBICHMS. OJIEKTpUYECKHi 3apsna. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloreHnumanpHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM  IOJIE.
[ToTennman snexTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JlvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEeHCAaTOpOB. [locnenoBarensHOe cCOeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOphI, renepaTtop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hammpsokenune U u DJIC &.

3akoH OMa U1 ydacTKa LEMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COMPOTUBJIEHUS OJTHOPOTHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA OT HAIpSKEHUS I PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS PU IIOCTOSIHHOM
HaIpsKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3ambIKaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanye pasHOCTH NOTEHIIMAIOB MEXY ITOJIFOCAMU UCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMmerpa (BoiabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanye pa3HOCTH NOTEHIIMAIOB MEXKY ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIbI TOKA B LETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HONM MOLIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: U0,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHUKa, paUHUPOBAHUE ME/U, BHIIIJIABKa
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOIUMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHue  3aBUCMMOCTH  CONIPOTHUBIICHHMSI  TEPMOPE3UCTOpA  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszaenax «YUYEHUYECKUU  OSKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMU, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTophl 1 X MPOEKINHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB Y MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHWE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U T'a30B, KUJIKUE KPUCTAIUIbI, SJEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss  JHCCOLMALMsA, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M IKHMJIKOTO TPEHUs B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, maposasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT JpcTeaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYECKHUE IIPOLCCChL: IIPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGmronenue nBM>XeHHS My4YKa 3JI€KTPOHOB B MarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeCTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHHMEe DNEKTPOMArHUTHOM HMHAYKIMU. [lOTOK BEKTOpa MarHUTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTHM B LENH MOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3emuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ[C cCaMOMHIYKIMH OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu IEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuuecKkoe ONMUCAHUE (3aKOH COXPAaHEHMSI MEXaHUYeCKOM sHepruu). BriBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u yacrora kojeOanuit. [lepumon Maybix CBOOOJHBIX KoJieOaHUI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUU P KOJIeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUS TeJia B X0JIe KoJieOaHU Ha yIIpyroM MmojBece.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOWabHBI NIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTylKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TPU NPOU3BOACTBE dneKTpodHeprun. Kymprypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHUM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, Karynmika MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbLE BOJIHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJO0IbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Oo6HapyxeHue nHYpPaKpPacHOTO U yIbTPAPUOTIETOBOTO U3ITYUEHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHusl. [0CTOSHCTBO YaCTOTHI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IpaHUIly pa3zena IByX ONTUYECKUX CPE/I.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTpakKCHHS.

Cobuparomniue 1 paccenBarolye TuH3bl. ToHkas 1uH3a. DoKycHOE paccTosiHUE
U ONTHUYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €& TEeOMETPUU U OTHOCUTEIBHOTO TIOKa3aTess
IIPETOMIICHHS.

dopMmysia TOHKOU JIMH3BL. Y BEJIMUYECHUE, JaBAEMOE JIMH30M.

XoJa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue yYCTpPOWCTBA M TEXHOJOIMYECKHE IMPOLECCHhl: OYKH, JIyIa,
nepuckorn, Qortoarnmapar, MHUKPOCKOI, MPOCKIIMOHHBIN armmapar, MPOCBETICHUE
ONITUKU, BOJIOKOHHAS ONTHKA, TU(DPaKIIMOHHAS peIIETKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IYYKOB 4YEpe3 IJIOCKONAPaJLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepeHune rnokasaTesns IpeJoOMIICHHs CTEKIIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IECKONUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydenne nnTepdepeHInm Ja3epHOro U3IyuyeHus Ha JIByX LIEJIsX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue TuPppakiiMOHHOTO CIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tosryuenue cnekTpa U3Iy4YeHHUs] CBETOJMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ PHEPrUEH U UMITYJIBCOM PEISTUBUCTCKOM YaCTHUIIbl. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIMO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u nornornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHS SHEPTUU Ha JPYTOMu.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopna.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmronenue mmHe4aToro crekTpa.

HccenenoBanue CrieKTpa pa3peKEHHOI0 aTOMapHOI'O BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BIusHME paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jlepekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUA. bapuOHBI, ME30HBI W JIEITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoCcTBa U TEXHOJOTHUECKNE MIPOLIECCHI: TI03UMETP, KaMmepa
Buiibcona, s1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mictounuk sHeprun CoJiHIla U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U ABotonnu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazoeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHUS TOJ0KEHUST HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl CoAepkKaHUs pa3aesioB Kypca «MexaHuKay,
«MounekynspHas GU3MKa U TEpPMOIUHAMUKA, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3nkm w acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TeOpUuu B (HOPMUPOBAHUU TPEICTABICHUIN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEpKAaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOphl M HUX MPOEKIMU HA OCHU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOM HPUPOJE, OSKOJOTWYECKHE PHUCKHM TPH IMPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pPa30BaHMs KPUCTAINIMYECKON PEIIETKHU, CIIEKTPaIbHbIN aHAIU3.

T'eocpaghua: wmarHuTHplE mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEpeMEHHOro TOKa, MHIAYKIMOHHASI TeUb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKThI €€ pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS yueOHOro mnpeamera «Duznka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIUPEHHE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAaHHOCTH I'PAKAAHCKOM MO3ULIUU O0YUAOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Yy4YacTBOBaThb B CaMOYIpPaBJICHUHM B 00pa3oBaTelbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs OCTETHUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEpPIIATh OCO3HAHHBIH
BBIOOp Oynayiel mpodeccur U peain30BbIBaTh COOCTBEHHBIE KHU3HEHHBIE
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYIbTYphl, OCO3HAHHE TI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOCKTHYIO M HCCIIEIOBATEIBbCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIC CBSI3W U aKTyaJlH3UPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOguTh apryMeHThl MJiA
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJICTh HaBbIKaMH MOJIydeHUS HHPOpMAIuu GHU3UIECKOTO COACPIKAHUS U3
WCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh ITOMCK,
aHaju3, CUCTEMaTH3alMI0 W HMHTEPOpETAui0 MHPOpMAIMU pa3TUYHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh CpeAcTBa HMHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B  PEHIEHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BHIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHUS U BU3yaJIU3alIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYyILECTBIATh OOLIEHHME Ha ypokax (U3UKM M BO BHEYPOUHOU
NEATEIbHOCTH;

pacro3HaBaThb MPEINOCBUIKM KOH(MJIUKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUILIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENBHO OCYILIECTBIIATH TO3HABATENbHYIO AESITEIBHOCTh B 001aCTH
(GU3UKK U ACTPOHOMMH, BBISIBJIATH POOJIEMBI, CTABUTHh U (DOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKKM, TOCTOSHHO MOBBIIATH CBOM 00Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIQJACTh HaBBIKAMU TIO3HABATEIbHOM pEpIEKCMU KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUN U MBICIIUTEIIBHBIX MPOIIECCOB, UX PE3yIbTATOB U
OCHOBaHMUI;

e HCIIOJH30BATh MPUEMBI peDICKCHH JIJISI OIICHKHU CUTYyaIllH, BLIOOpa BEPHOTO
pEIICHMST;

e YMETh OILICHMBAaTh PUCKHM M CBOCBPEMEHHO INMPUHUMATh PEIICHHUS IO HX
CHIDKEHHUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSATCIIbHOCTH,

e TPUHUMATH ce0s1, TOHNMAs CBOM HEIOCTATKHA U JJOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX IIPU aHAJIU3€ pPe3yJbTaToOB
NeSATEeIIbHOCTH;

e TPU3HABATH CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHS y O0O0YyYaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCTh aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JOTHYECKOM cdepax AedaTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (HU3HMIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEIo,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yTIpyras aedopmalus, aOCOJIOTHO YIPYyroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, KUIKOCTU M TBEPIOrO
(KpUCTAIIIMYECKOI0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOoHbl HplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JIHEpTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nyecKnX 3aKOHOB: TpeoOpa3oBaHuil ['anuies, BTOPOTO M TPETHETO
3aKOHOB HBbIOTOHA, 3aKOHOB COXPAaHEHHS HMMITYJbCA U MEXAHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmojNoKeHUs MKT u 3aKkoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOM HSHEPIrUEN TEIJIOBOTO JBWIKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KUHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTpAIME MOJIEKYJl WU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMUKH, 3AKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HCIIOIb30BaTh



MaTEMaTHUYECKOE BbIPAKEHUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenaeneeBa—KianelpoHna;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHUSI U 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
AJIEKTPOCTATUYECKOTO TOJISA, MPUHLIMII CYHNEPHO3ULHMU DIEKTPUUYECKUX
1oJIeH, MpU ATOM yKasbIBas yCJIOBHUS INpUMEHUMOCTH 3akoHa KysoHa, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHUS: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIONb3Yys BEIUYMHBIL:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CHUJIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aUMOZENCTBUSI Tea ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3yxa, KIIJI maeasbHOro TEMIOBOrO JABUTATEINS; SJIEKTPUUYECKOE IIOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD OJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJTIOB, AJIEKTPOIBHUKYILAS
CWJIa, CHJIa TOKA, HaNPsHKEHHE, MOLIHOCTh TOKA, AJIEKTpUYEeCcKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEemu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOopa,;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBJKEHHE, TEIUIOBOE JIBUKEHHE 4YacTUL[ BEUIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE JNBIDKeHUE, MudPy3usi, ucrnapeHue,
KHUIIEHUE M KOHJEHCAls, IUIABJICHUE U KPUCTAUIA3aLUsl, HAIIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEpPEHMH, Jenarb  BbIBOJABI IO  pe3yjibTaTam
UCCJIEI0BAHNS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bL: UIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3BI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  IpaKkTUKyMa MU  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOpHUH IPU MCHOJB30BAHUM MATEMaTHYECKUX METOJOB PEIIEHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM IMOIYYEHHBIX
pe3yIbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IpyTrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3NYECKHMMH MPOLECCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSTh pa3fuyHble crocoObl padboThl ¢ MHGOpMaLKe (PU3NUEeCKOTo
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE



TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHpOpMallMY, MOJYYEHHONM U3 pa3M4HbIX HCTOYHUKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHI B ITPOLIECCE BBITIOJHEHHUS
MPOEKTHBIX U Y4eOHO-HCCIEeT0BaTEIbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIIbl, PAMOHAIBHO PACIPEAEIATh AECATEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLEHMBATH BKJIAJ KaXIOro W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

HOHUMATh POJIb PU3UKU B IKOHOMUUYECKON, TEXHOJIOTMUECKOM, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOU HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHUE OINUCATEIbHOM, CHUCTEMATHU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIUHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMHUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAaHTOBOM (DU3MKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHI O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeel PU3NYECKUX TeJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE ANEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJEeOaHMsl, MaTEeMaTUYECKUd MAasiTHUK, HACAIbHBIN
NPY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHEIUaIbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro  3apsaa, cuwina Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM LEMU CO CKOPOCTBIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
doTordexra, mepBIil B BTOPOU MOCTYNATHl bopa, MpUHIAIT COOTHOIIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MacCOBOTO YKCEJ U SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOTO
pacrmajna);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUSL, SHEPTUS
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AIIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMMa-u3iaydeHue sjiep, Gu3ndecKue MPUHIIUIbI CIEKTPATbHOTO aHAIU3a U
paboThI J1a3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JTMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HMYCCKHX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLNUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JieflaThb  BBIBOJABI 10  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJAUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONMCBHIBATHh METO/IbI NIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHO-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYAOBAHNUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOPUM
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOAUTH PACUYETHI HA OCHOBAHUM MMEIOIIMNXCS JAaHHBIX, aHAJIN3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemarh KayeCTBEHHbIE 3aJaud, TPEOYIoLIUMe NPUMEHEHHUs 3HaHUM W3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C OOPOX HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAaHUS M OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIOIb30BAHUH, & TAKKE PasyMHOM HCIOJIb30BAHUM JTOCTUKEHUI
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKHM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUH
uHbOpMaIlMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JOCTOBEPHOCTh KAK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTath B TpYIIEe C MCHOJHEHHWEM pPa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie npodeccnoHalbHON AesTeNbHOCTH 1O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Wroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TeNa 5
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1
Wroro mo pazneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TenioBble MAITUHBI 20 1
33 ArperaTtHble cocTOsiHUS BelecTBa. Da3oBbie 14 1
nepexoabl
Hroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpruuecKoe mojue 24 1
4.2 [TocTOSITHHBIN SEKTPUUECKUNA TOK 24 1




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Paznen 5. PUSHUECKHAMN MPAKTUKYM
5.1 ®u3nyecKuil NPakTUKYM 16 16
Hroro mo pazaeny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoapnpie | Ipaxruieckue fl[3yqemm :)Iﬁ[()l)al;osaTeanme
padoThI padoThI pecypenI
1 ®duszuka — pyHaaMeHTaabHas HayKa o 1
pupoJie
5 Hayunblif MeTO/1 TO3HAHUS ¥ METO/IbI 1
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 Mo3HaHus npupoasl. HabmroaeHue u 1
SKCIIEPUMEHT B (pu3mKe
4 Crnioco0rl n3mMepeHust GU3NYECKUX 1
BEJINYUH
AOGCOTIOTHAS M OTHOCUTEIBHAS
) MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1
BEJIMYUH
MonenupoBanue B ¢pusuke. Ponb u mecto
5 ¢bu3UKN B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI
JEATEIIbHOCTH JTHOIeH
Mexanunueckoe apuxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTD 1

MEXaHHUYECKOTOo JBIKeHus. [Ipsmas u
oOpaTHas 3a/1au MEXaHUKH




Pannyc-BekTop MaTepralbHONU TOYKH, €TO
MIPOEKLMU HAa OCH KOOpPAMHAT.
Tpaexkropus. [lepemenienne. CKOpoCTb.
WX npoekiuu Ha 0OCU KOOPAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBikeHue. I'paguueckoe onucanue
PaBHOMEPHOTO MIPSIMOJIMHEIHOTO
JIBYDKEHUS

10

CrnosxeHue nepeMerieHnii 1 CKOpOCTEH.
Pewrenne 3anau

11

HepaBnomepHoe nukeHue. MrooBeHHast
CKopocTh. Yckopenue. [Ipsamonuneitnoe
ABHUIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

12

I'padpuueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
MTOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOE najieHue. Y CKopeHue
CBOOOJHOTrO MaJieH!sl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuku

14

JIBr>keHue Tesia, OpOIIeHHOTO MO YIIIOM
K TOPU30HTY

15

KpuBonmnelinoe nBuxeHue. /[Brxenne
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocts. [lepuon u yacrora.
[leHTpOoCTpEMUTENBHOE U MOJTHOE
YCKOPEHHUE




KonrponsHas pabora o teme

16 "Kunemaruka"
IlepBblif 3akoH Hprorona. MHepuuanbubie

17 cucreMsl orcyéra. [IpuHumn
OTHOCHUTEIILHOCTH [ anmuies.
HewnnepunanbHple CUCTEMBI OTCYETA

18 Cuna. PaBHogeicTBYIOIIAs cuiia. Bropoi
3akoH Herorona. Macca

19 BzaumoneiictBue ten. Tperuil 3akoH
Hprorona

20 [Ipunuun cynepnosunuu cui. Pemenue
3aJ1a4 Ha IpUMEHEHNe 3aKoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MaccChl

29 Cuna TSDKeCTH U yCKOpEHHE CBOOOIHOTO
NaJeHUs
JIBr>keHre HeOeCHBIX Tell U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KocMHU4ecKasi CKopocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUIbI cui

25 TpeHus. [[BuxeHue B )KUJAKOCTHU U Ta3e ¢
Y4ETOM CHUJIBI COMPOTUBIICHUS CPEJIbI

26 Jasnenue. I'mapocraTuueckoe 1aBIcHUE.

Cuna Apxumena




27

AOGCOIIOTHO TBEPOE TEIIO.
[TocTynarenbHOE U BpaIlaTeIbHOE
JBMDKCHUE TBEPJIOTO TeJia

28

MoMEHT CHJIBI OTHOCHTEIILHO OCH
BpaieHus. [1neyo cuibl

29

CiioxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teiy. LIeHTp TskecTu Tena.
VYcoBus paBHOBECHS TBEPJIOTO TEIIA.
Bunel paBHOBecHs

30

Pemenue 3agau

31

KonTponbhas padota no teme
"Ilunamuka. Ctatuka TBepaoro tema"

32

NMnynsc maTepualbHON TOYKHU, CUCTEMBI
MarepuaibHbIX Touek. LlenTp mace
CUCTEMBI MaTEpPHAIIBHBIX TOYEK. Teopema
O JBJKCHMHU LICHTPA Macc

33

Nmmynbe cuitbl U1 M3BMEHEHUE UMITYJIbCa
Temna. 3aKOH COXPaHECHHS UMITYJIbCA.
PeaxkTnBHOE ABMKEHIE

34

MoMeHT uMITysbca MaTepUualbHON TOUYKH.
[IpencraBnenue o COXpaHEHMH MOMEHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

35

Pemenue 3agau

36

Pabora cwibl Ha MajJOM U Ha KOHEYHOM
nepemenieHuu. ['papuyeckoe
npecTaBieHne paboTsl CHIIbl. MOIIHOCTH
CHJIBI




37

Kunernueckas sneprus. Teopema 00
W3MEHCHHH KHHETHYECKOW YHEPTUHU
MaTepHaATbHON TOYKH

38

IToTreHnmanpHble U HEOTEHIUAIIBHBIE
cunsl. [lorennuansHas 3ueprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tperbst KocMuueckast ckopocTb. CBsi3b
paboThI HEMOTEHIHATIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOH 3Heprun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOH sHeprun

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepHyiun 15 U1€aIbHOM
JKHUJKOCTH

41

KontpomnsHas pabota no reme "3aKoHsbl
COXpaHEHHUs B MEeXaHHKe"

42

PazBuTue npeacraBienuii o npupoe
TermnoTsel. OcHOBHBIE noJokeHust MKT.
Huddysus. bpoyHoBckoe nBUXKEHME

43

CrpoeHne ra3000pa3HbIX, )KUJIKUX U
TBEPJBIX TeJ. XapaKkTep JBKEHUS U
B3aMMOJICHCTBHSI YaCTHUI] BELIECTBA

44

Macca u pazmepbl MOJIEKYJT (aTOMOB).
KomngectBo Bemecta. [locTosiHHAs
ABoraapo

45

Temneparypa. TernoBoe paBHOBECHE.
Ilxana Ienbcus

46

Pemenue 3agau




47

NneannHbiii ra3. ['a30BrIe 3aKOHBI

VYpasuenue MeHnneneesa-Kianeiipona.

48
Pewenne 3anau

49 AGcomtoTHas TemnepaTypa. 3akoH
JlanbTOoHA

50 W3omporueccsl B uaeanbHOM rase ¢
MIOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA
I'paduueckoe npeacraBieHne

ol M30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3obapa

52 OcHoBHoe ypaBHeHnue MKT

53 Pewenue 3amau
CBs13b a0CONIOTHON TEMIIEpaTyphl
TEPMOAVMHAMUYECKON CUCTEMBI CO

o4 CpeIHell KHHETHYECKOH 3Hepruei
MOCTYATEbHOTO TETJIOBOIO JBUKECHHS
e€ yacTuIl

55 O06001eHre U cucTeMaTU3alys 3HaHUN
o Teme "OcnoBel MKT"

56 KontponbHas pabora o Teme "OCHOBBI
MKT"
TepMonnHaMuyeckas cucrema. 3aJjaHue
BHEIIHUX ycsoBui juist T/ cucreMsl.

57 BHelHue v BHyTpeHHUE TapaMeTpBI.

[Tapamerpsl T/l cucTemsl Kak cpeaHue
3HAYEHMS BEJIMYHH, ONUCHIBAIOIIUX €€ HA
MHKPOCKOITHYECKOM YPOBHE




58

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcaus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mojenp neanbHOro ra3a B
TEPMOJMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TOU MOJEIIH

60

YpaBHenne MeHneneena-Kianelipona u
BBIPA)KCHUE JIJI1 BHYTPEHHEN YHEPTUU

61

BripakeHue 17151 BHYTpEHHEH SHEPTUU
OJTHOATOMHOTO UJICaJIbHOT'O ra3a.
KBa3zucraruueckue u HecTaTHYECKHE
MPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOJUHAMUKE.
Beruucienue pabotsl o rpaduky
nporecca Ha pV-auarpamMmme

63

Tennonepenaua kak cnocod U3MEHEHUS
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILIEHUS PabOThI

64

KonBek1usi, TernionpoBoAHOCTb,
U3Iy4eHUe

65

KommuectBo TenmnoTsl. TemIoéMKOCTh
Tena. Y ienpHas u MOJIsipHas
TCIUIOEMKOCTH BEIlleCTBa. Y ACIbHAS
TEIJI0Ta CrOpaHus TOIUIMBA

66

Pacuér xonuyecTBa TEIIOTHI IPU
Terionepenayde

67

[TonsTre 06 aquabaTHOM mporiecce.
IlepBblil 3aKOH TEPMOAVMHAMUKH




68

KomnmdgecTBo TermioThl u paboTa Kak Mephl
W3MEHEHUs BHYTpeHHEeH sHepruun T/]
CUCTEMBI

69

Bropoii 3aK0OH TEpMOJIMHAMUKY 1JIs
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOGpatumMocTs NpupoaHbIX
IIPOLIECCOB

70

[TpuHIMITBI AEHCTBUS TEIJIOBBIX MAIIWH.
KIIg

71

MaxkcumanbHoe 3HauerHue KITJI. Iukn
Kapno

72

Pemenue 3agau

73

ODKOIOTrHYeCKHUE aCIIEKTHI UCIIOIb30BAHUS
TEMIOBEIX aBHUTaTtelieil. TenmoBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

74

Pemenue 3agau

75

O00011IeHEe ¥ cucTeMaTU3alus 3HaHUI
o Teme "TepmoanHamuka. TerioBbie
MAaIIuHb"

76

KonTponbhas padbota no teme
"TepmoanHamuka. TenaoBble MalIUHbI"

77

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y nejbHas
TeII0Ta MapooOpa3OBaHUs

78

HacepiienHbie ¥ HEHACHIIIICHHBIE MAPHI.
KadecTtBeHHast 3aBUCUMOCTH TUIOTHOCTH H
JTABJICHUSI HACBHIIIIEHHOTO 1mapa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT




00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhl KUTICHUS OT
JIaBJICHUS B KHIKOCTH

Brnaxxnocts Bo3myxa. AGCONIOTHAS U

7 OTHOCHUTEJIbHAS BIIAYKHOCTD

80 Pemenue 3amau
TBépnoe Teno. Kpucramimyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAIJIOB

82 [TnaBnenne U KpucTAIUIM3ANUA. Y ICIbHAS
teruiora miasnaeHus. Cyoaumanus
Hedopmaruu TBEpOTO Tena. PacTskenne

83 u okarue. Casur. Monyie FOwra. [peaen
yOpyrux aegopmaruii
TemnnoBoe paciupenue KUAKocTen u

84 TBEPABIX TeJ. AHTAPMOHHU3M TETUIOBBIX
KoJIeOaHWI YaCTHII BEIIECTBA

85 [Ipeobpa3oBanue YHEPTUH B (Pa30BBIX
nepexoaax

86 YpaBHEHHE TEIIIOBOTO OaaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HATSKEHHE.

88 Kanunnsipusie sBnenus. JlapneHue moy
HCKPUBJICHHON TTOBEPXHOCTHIO KHUIKOCTH.
®opmyia Jlamnaca
O060011eHre U cucTeMaTu3alus 3HaHU!

89 1o Teme "ArperatHble COCTOSHUS

BeniectBa. PazoBble nepexoas”




90

KonrponsHas pabora o teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble Iepexo b

91

OnexTpu3anus Tea U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANIEKTPUYECKUX 3apsanoB. [IpoBoanukwy,
IHMAJIEKTPUKU M TOTYIIPOBOTHUKH

92

DneMeHTapHBIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHUs AIIEKTPUIECKOTO
3apsga

93

B3anmopeincrteue 3apanoB. Toueunsle
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUICCKUE 3aPSIIbI

96

Hanpsk€HHOCTB 3JIEKTPUUYECKOTO MOJIA.
[TpoOuebIit 3apsa. JInauy HaNPS>KEHHOCTH
anekTpuyeckoro nosst. OQHOPOIHOE
JIEKTPUYECKOE TOJIe

97

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO
noiasg. Pa3HOCTE MOTEHIINAIOB H
HaIpsDKeHUE

98

IloTenumnanbHast OHEPTU: 3aps/ia B
QJICKTPOCTATUYCCKOM IT0JIC. [ToTennuan
QJICKTPOCTATUYCCKOT'O MOJIA

99

CBs3b HaprDKéHHOCTI/I TI0JIsT U pa3HOCTHU
MMOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOT'O
T10JI4




[IpuHIUI Cyneprno3unuu JIEKTPUIECKUX

100 .
noJiei

101 Pemenue 3anau

102 [Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsKEHHOMN chepbl
[Tone paBHOMEPHO 3apsIKEHHOTO IO

103 00BEMy miapa. [lone paBHOMEpHO
3apsKEHHONW OECKOHEYHOMU TIOCKOCTH

104 [TpOBOAHHKH B 3JIEKTPOCTATUICCKOM
nosie. Y CIoBUE paBHOBECHS 3apsI0B

105 JIMDIEKTPUKY U TTIOTYIPOBOJIHUKH B
3IEKTPOCTATHYECKOM I10JIe
Konnencarop. D51eKTpOoEMKOCTD

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD
MJIOCKOTO KOHAEHCATOpa

107 [TapannensHOE coeAMHEHKE
KOHJICHCAaTOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOHJIEHCAaTOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJIEKTPHUECKOM I10JIe

112 Pemenue 3amau

113 O06001enre 1 cucTeMaTr3aIs 3HaHUIA

o Teme "DieKTpudeckoe moie"




KonrponsHas pabora o teme

114 " "
DIIEKTPUYECKOE TOJIe

Cua Toka. [TocTossHHBIN TOK. Y ClIOBHS

115 CYILIECTBOBAHUS MOCTOSHHOTO
AIEKTPUUYECKOTO TOKA

116 Hcrounuku Toka. Hanpsokenue u 3/1C

117 3akoH OMa U1l y4acTKa LIETIH.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOTO TTPOBOJIHUKA OT €0 JITTUHBI
Y TUJIOIIA/U TIOTIEPEYHOTO CEUCHUS

119 VY nenbHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenpHOE, MapaIeNbHOE,
CMENIaHHOE COEIMHEHUE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
uenei. IlpaBuna Kupxroga

122 Pemenue 3amau

123 PaGora snektpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

124 Pemenue 3amay
MOMIHOCTD PJEKTPUIECKOTO TOKA.

125 TenmoBass MOIITHOCTH, BRIICIsAEMAs Ha
pesucrope

126 Pemenue 3amau

127 O/JIC u BHyTpEeHHEE CONPOTHUBIICHHE

HCTOYHHKA TOKa




3axoH OMa 115 ITOJIHOM (3aMKHYTO)

128 . 1
ANEKTPUUYECKON LIenn

129 Pemenwue 3amau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 KonneHcarop B ienu moCTOSTHHOTO TOKa 1

133 Pemenue 3amaq 1

134 Pemenue 3anau no teme "llocrostHHBIN 1
AIEKTPUUYECKUN TOK"

135 Pertennie 3agau mo treMme "IlocTOSHHBIH 1
3JIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "llocrostHHBIN 1
AJIEKTPUYECKUM TOK"

O06001eHre U cucTeMaTU3alys 3HaHUN

137 1o TeMe "[1oCTOSHHBIN 37eKTpUUeCKUuit 1
TOK"

138 KonTponbHas pabota mo Teme 1
"ITocTOSIHHBIN 3IEKTpUUYECKUH TOK"
DnexTpuueckas mpoBOAUMOCTh

139 Pa3IMYHBIX BEHIECTB. DIEKTPUUECKHI TOK 1
B MeTaiax. CBepXmpoOBOIMMOCTD
DIIEKTPUYECKHM TOK B pacTBOpax M

140 pacruiaBax 3J€KTPOJIUTOB. 3aKOHbI 1
Ddapagest IS STEKTPOIU3a

141 DnexTpuueckuil Tok B razax. [lmazma 1

142 DNEeKTPUUECKU TOK B BaKyyMe. 1

BakyymHubie mpu6opsI




143

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

144

[TomynpoBOTHUKOBBIE TPUOOPEI

145

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HApPsKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPU MOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENbHBIX TPUOOPOB" MIN
"3HakoMCTBO ¢ M(poBoii TabopaTopueit
o usuke. [Ipumepsl n3MepeHus
(U3HYECKUX BEIIMYHMH TP IIOMOIIN
KOMITbIOTEPHBIX JaTYMKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOT'O IBUKEHUS C
LIEJIbIO ONPEAEIEHNUS MTHOBEHHOM
ckopoctH"

147

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue yCKOpeHusl Ipu
MPSIMOJTMHEHOM PaBHOYCKOPEHHOM
JIBVDKEHNUY 110 HAKJIOHHOW IUIOCKOCTH"
nmu "HccnenoBanue 3aBUCUMOCTH TYTH
OT BPEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

Pu3NYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
najgeHus" win "M3yueHue ABUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

149

@uU3HYECKUI NPAKTUKYM IO TEME
"N3y4yeHue IBM>KEHUA TeJla MO
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO




ckopoctbio" uiu "MccnenoBanue
3aBHCHMOCTH Mepuo/ia o0paleHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mepeHune paBHOJCUCTBYIOIECH CHIIbI
IIpH IBHXKEHUH OpYyCKa MO HaKJIIOHHOU
mwrockoctu" uiu "IIpoBepka runoTe3sl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

151

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nunu "M3ydeHue IBUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JIETKUi OJ10K"

152

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3aBucumoct Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
kodpdunrenToM TpeHus" uinu "N3yuenue
JBUKEHMSI TPy3a Ha BaJly C TPEHUEM"

153

Pu3NYeCcKUil NPAKTUKYM IO TEME
"HccnenoBanue ycloBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh




BpaiueHus" uin "Koncrpyuposanue
KPOHIITEHHOB U Pacy€T CUJl ynpyroctu"
ninu "M3ydeHne yCTOMYMBOCTH TBEPIOTO
TeJla, UMEIOILETo TUIO0Ia/lb Onophl"”

154

@uU3NYECKU IPAKTUKYM 110 TEME
"M3Mmepenue uMnysbca Tela 1mno
TOopMO3HOMY IyTu" unu "U3mepenue
CWJIBI TATH, CKOPOCTU MOJIEIIN
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTH"
nnu "CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" HIIH
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIpY YOPYTOM B3aUMOAECUCTBUM" WIIN
"N3mMepeHne KHHETHUECKON IHEPTUH Tea
10 TOPMO3HOMY ITyTH"

155

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(peKOMeHI0BaHO UCIIOIb30BaHHE
udpoBoit 1adopaTopun)" wiu
"HM3y4eHne n30X0pHOTo mpouecca” uin
"N3yuenune n3ob6apHoro npouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUA"

156

@u3nYeCKUil IPAKTUKYM IO TEME
"N3mepenue yaenpHoi TenaoéMkocT"
umu "HccnenoBanue npolecca
OCTBIBaHMS BeUIECTBA" WIIN
"UccnenoBanue aquadaTHoro mporecca”
nny "M3ydeHne B3auMOCBSI3U SHEPTUH




MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakoctel" unu "M3mepenue ynenbHOM
TEIUIOTHI IIJIABJICHUS JIbAA" WIH
"M3y4yeHre CBOMCTB HACBIILIEHHBIX MapoB"
i "M3mepenue abCcomOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKA MacChI
napoB B nomenieHun". U3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

158

Ou3nyecKkuil MPakTUKyM IO TeMe
"HaG:roienne npeBpalieHus: SHEpruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3ydeHus ceeroanoaa’ wiu "M3ydenue
MPOTEKaHUA TOKa B LEMH, COAEpKaAIIEH
koHeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB (HATIPSIKEHUS )
MIPU TIOCJIEIOBATEILHOM COEAMHEHU N
KOHJIEHCATOpOB"

159

Pu3NYeCcKUil NPAKTUKYM IO TEME
"HccnengoBanne CMENTaHHOTO
COEIMHEHMS PE3UCTOPOB" NN
"N3mepeHue yaenbHOTro COTPOTUBIIEHUS
npoBoaHukoB" unu "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HAIIPSKEHUS
JUIS JIaMITbl HaKauBaHUs'"




160

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anexTpoiausa" uim
"M3mepenue 3apsiia OJJHOBAIEHTHOTO
noHa" wiu "Mccnenosanue 3aBUCUMOCTHU
CONPOTHUBJICHUS] TEPMOPE3UCTOPA OT
temneparypbl" win "CHATUE BOJBT-
aMIIEpPHOI XapaKTEepUCTUKU quoaa"

161

PesepBHrlit ypok. O60011eH1E U
CUCTEeMaTH3allusl 3HAaHUH 110 TeMe
"Kunemaruka"

162

PesepBHrlit ypok. O600111eH1E 1
CUCTeMaTH3allysl 3HaHHUH 110 TeMe
"Jlmnamuka"

163

Pesepubiil ypok. O600611eHIE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"Craruka TBEpAoro tena"

164

PesepubIiil ypok. O6006111eHIE 1
cHCTEeMaTHU3alus 3HAaHUIA TI0 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

165

PesepubIil ypok. O6006111eHIE 1
cUCTEeMaTH3alusl 3HaHUH 1o TeMe
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOMN
Teopun"

166

PesepBHrIit ypok. O6001IeHNHE 1
CHCTEMaTH3alus 3HAaHUIA TI0 TeMe
"TepmonnHamuka. TenaoBsle MalIuHbI"

167

PesepBHelit ypok. O6001IeHNE U
CucreMarmui3anuia 3HAHUU 10 TeMe




"ArperaTHble COCTOSIHUSI BELLIECTBA.
da3oBbIe IEPEXOBI"

168

PesepBHelit ypok. O000ICHHE 1
CUcreMarui3anuia 3HAHUH 10 TEME
"DnexkTpuueckoe mose"

169

PesepBHbIil ypok. O6001eHIE 1
cHCTEeMaTHU3alus 3HAaHHUIA 110 TeMe
"TloCcTOSIHHBIN 31EKTpUYECKUIM TOK"

170

PesepBHrlit ypok. O60011eHNE 1
cucTeMaTusanus 3gaguii mo teme "Toku B
pasnuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16




JUis  KOHTPOJS YCBOGHUS TEKYIIMX 3HAHUW, YMEHHUH OO0yJarommxcs
OPUMEHSAIOTCS  pa3fiuyHble  (OPMBI:  YCTHBIM  MHAMBHUIyaJbHBIM  OIpOC,
KpaTKOBPEMEHHbIE MPOBEpoUHble padboThl (7-15 MHHYT), pe3ynbTaTbl KOTOPBIX
MIPOBEPSIOTCS B MPOILECCE CAMOKOHTPOJIS, B3AMMOIIPOBEPKU U MTPOBEPKH YUUTENS,
M0 KPUTEPUSM OLICHUBAHUS PA3IMYHBIX BHUJOB padoOT, a Takxke JabopaTOpHbIE
pabotel. [Io OKOHUaHWM U3Y4YEHHS] OTIAEIBbHBIX TEM Kypca IMPOBOISATCS 3a4€Thl U
KOHTPOJIbHBIE Pa0OThI, LIEJIb KOTOPBIX BBISBICHUE YPOBHS OCBOCHHS M3YUEHHOIO
MaTepuayia W JanbHeHmmas paboTa MO JUKBUAANMK TPOOETOB B 3HAHUSX
oOydJarommxcs.

KpuTtepun onieHMBaHUA YCTHBIX OTBETOB:

Onenka 5 cTaBUTCS B TOM cllydae, €clii 00y4Yaroluiics MOKa3bIBaeT BEPHOE
MOHMMaHWe  (PU3NYECKON  CYIIHOCTH  pacCMaTpUBAaEeMbIX  SIBJICHUN U
3aKOHOMEPHOCTEHN, 3aKOHOB M TEOPHil, Ja€T TOYHOE OMPEICIICHHE U UCTOJIKOBAHUE
OCHOBHBIX TIOHSTHUW, 3aKOHOB, TEOpHUM, a TAKXE IMPABUIBLHOE OIPEICICHUE
(bu3MYEeCKUX BEJIMYUU, U €AUHHI] U CIIOCOOOB U3MEPEHUS; TPABUIHLHO BBITIOIHICT
YepTEekKHU, CXeMbl U TpadUKU: CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
CONPOBOK/IAET PACCKa3 HOBBIMU MPHUMEPAMHU, YMEET NPUMEHUTh 3HAHUSA B HOBOWU
CUTyalldd TPU BBIMOJHEHUM MPAKTUYECKUX 3aJaHUI: MOXET YCTAaHOBUTH CBSI3b
MEX]ly U3Yy4aeMbIM U paHEE U3YUEHHBIM MATEPHUAIOM MO KypCy (PU3HKHU, a TaKKE C
MaTepuaioM, yCBOEHHBIM IIPU U3YUYEHUH JIPYTUX MPEIMETOB.

Onenka 4 cTaBUTCS, €CJIM OTBET 00YYaIOLIErocsl yAOBIETBOPSIET OCHOBHBIM
TpeOOBaHMSIM K OTBETY Ha oueHKy 5. Ho nan 0e3 ucnosib3oBaHUsI COOCTBEHHOTO
IUTaHa, HOBBIX MPUMEPOB, 03 TPHUMEHEHWs 3HAHWW B HOBOW CHUTyanuu, Oe3
UCIIOJIb30BAaHUsl CBsI3€d C paHee U3YYEHHbIM MAaTepuajoM M MaTepuasoM,
YCBOEHHBIM TPHU HU3YUYEHHUH APYTUX MPEIMETOB; €CIHM yUYalIUics JOMYyCTHII OJHY
OLIMOKY WM HE OoJiee IBYX HEOUETOB M MOXKET UX HCIPABUTh CAMOCTOSITENIbHO
WIN C HEOOJIBIION MOMOIIBIO YUUTEIS.

Orenka 3 cTaBuTCS, €ClI 00OYJarOIIUIICS MPABIIIBHO TOHUMAET (PU3UYECKYIO
CYIITHOCTh PacCMaTPUBAEMBIX SIBJICHUI U 3aKOHOMEPHOCTEH, HO B OTBETEC UMEIOTCS
OTZICTIBHBIC TPOOCITBI B YCBOSHUU BOIIPOCOB Kypca (PU3MKH, HE TPEISTCTBYIOIIHEC
JTanbHEHIIEMy YCBOCHHUIO TMPOTPAMMHOTO Marepuana, yMeeT IPUMEHSTH
TIOJIYYCHHBIC 3HAHMS MPU PEIMICHUU MPOCTHIX 3a7a4 C MCIOJb30BAaHUEM T'OTOBBIX
dbopmyIl, HO 3aTpPyIHSETCS TPU pEIIeHUM 3a7ad, TPeOyrIuxX mnpeodpa3oBaHuUs
HEKOTOPBIX (OPMYIT; TOMYCTHI HE 00JIee OJHOM TpyOOi OIITMOKH 1 IBYX HEJIOUETOB,



He OoJiee oAHOM rpy0oii 1 0HOM U Tpy0oii oIMOKH, He Oosiee NIBYX-TpeX HErpyObIX
OIIMOOK, OJHOM HETpyOOoi OMMOKK M TPEX HETOUETOB; JIOIMYCTUII YETHIPE WU TISIThH
HEJI0YETOB.

OreHka 2 cTaBUTCSA, €CJIM O0OyJarOIUKCs He OBJIaJie]] OCHOBHBIMHU 3HAHUSIMU
U YMEHHUSMH B COOTBETCTBHHU C TPEOOBAHUSAMH MPOTPAMMBI U JOIMYCTUI OOJIbIIIE
OomuOOK W HEJI0YETOB, YeM HEOOXOIUMO IS OLICHKU 3; 00YYaIOIIHICSd HE MOXKET
OTBETUTh HHM Ha OJIUH U3 TTOCTABJICHHBIX BOIIPOCOB.

Kpurepuu  onmeHuBaHMsi NHMCbMEHHBIX PpPadoT  (KOHTPOJIbHBIX,
CaMOCTOAITEIbHBIX):

Onenka 5 ctaBuTCs 3a pabOTy, BHIMIOJHEHHYIO MOJHOCTBIO 0€3 OMMOOK U
HEJI0YETOB.

Omenka 4 cTaBuTCs 3a pPabOTY, BHIMTOJIHEHHYIO MTOJIHOCTHIO, HO MPH HATWIUH
B Heil He Oosee onHOW HerpyOoil OmMOKM M OIHOTO Hejodera, He Ooyee Tpex
HEJIOYETOB.

Ornenka 3 cTaBUTCS, €CJIM YYEHUK MPaBUIILHO BBITIOJHUI HEe MeHee 2/3 Bcel
paboThl WM JOMYCTHJI HE OoJiee OHOM TpyOoil OMMOKH U ABYX HEJIOYETOB, HE
OoJsiee onHOM TpyOOl M OAHON HerpyOoM omuOku, He Oojee Tpex HErpyObIx
OIMOOK, OTHOW HETPyOOU OMIMOKHU U TPEX HEAOUYETOB, MPH HATUYUHU YETHIPEX -TIATH
HEJ0YETOB.

OueHka 2 CTaBUTCS, €CJIU YUCIIO OITMOOK U HEJJIOUETOB MPEBBICUIIO HOPMY JIJIs
OIICHKH 3 WJIM TIPaBUJILHO BBITIOJIHEHO MeHee 2/3 Bcell paboThl; HE BBIIIOJIHEHO HU
OJIHOTO 3aJIaHUS.

[IIkana oreHuBaHUsI KOHTPOJIBHBIX paboTa:

«5» - 85-100% mpaBUIIbHBIX OTBETOB Ha BOTIPOCHI;
«4» - 65-84,9% mpaBUIIbHBIX OTBETOB Ha BOTIPOCHI;
«3» - 50-64,9% mnpaBUIBHBIX OTBETOB Ha BOIIPOCHI,
«2» - 0-49,9% npaBUIBHBIX OTBETOB HA BOMPOCHI.
OuennBanus J1aOOpaTOPHBIX padOT.

OmueHka «5» CTaBUTCS, €CIM YYCHHUK: IMPAaBHJIBHO ONPENeNWI IeJb OIbITa U
BBIMOJHWI paboTy B TMOJHOM 00beMe ¢ COOJIOJEHHEM HEOO0XOAUMOM
NIOCJICIOBATEIILHOCTH TPOBEJCHHUS ONBITOB M m3MepeHuid. CaMOCTOSTENFHO H
paIroOHAIBFHO BBIOpA ¥ IOATOTOBIII JUIS OTIBITA HEOOX0MMOE 000PYI0BaHUE, BCE
OIIBITHI IPOBEJT B YCIIOBHSIX U PEKUMAX, 00ECTICUNBAIONINX MTOTyYEHHE PE3yJIbTaTOB



¥ BBIBOJOB C HauOOJbIIEH TOYHOCTBIO. HayyHO rpaMOTHO, JOTMYHO OmuUcanl
HaOMoeHUsT U cOopMHUpPOBaN BBIBOJABI M3 ONbITa. B mpencTaBiIeHHOM OT4YeTe
IPAaBWJIBHO M aKKypaTHO BBINOJHMI BCE 3alUCH, TaOJUIbl, PUCYHKH, YEPTEKHU,
rpauKy, BBIYMCIEHUS M cledal BbIBOABL. [IpaBMIIBHO BBINOJIHWI aHAIU3
norpemtHocterd (9-11 kimaccesr). IIposBisier opraHM3allMOHHO-TPYIOBBIE YMEHUS
(moanmep>XKuBaeT YUCTOTYy pabouyero Mecrta M TOPSAOK Ha CTOJE, HKOHOMHO
UCITIOJIB3YET PACXOAHBbIE MaTEpHalIbl). DKCIEPUMEHT OCYIIECTBISIET MO IUIaHY C
YU4E€TOM TEXHUKH O€30MacHOCTH M MpaBuia paboThl € MarepuajliaMd U
o0opyIOBaHUEM.

Ouenka «4» CTaBUTCS, €CIIM YYCHUK BBINOJHUI TPEOOBAHUS K OIIEHKE «5», HO:
OneIT MPOBOJMI B YCJIOBHUSIX, HE OOECIEUMBAIOIIUX JOCTATOYHOHW TOYHOCTH
u3Mepenuil. bputo momyiieHo JBa — TpW HeAouyeTa WM Oosee OJHON TpyOoi
OIIMOKM W OJHOTO HeJoYeTa. DKCIEPUMEHT IMPOBEJEH HE MOJHOCTHIO WU B
ONKMCAHUK HAOJIIOJICHUM U3 OIbITa YUCHUK JOIMYCTUI HETOYHOCTH, BHIBOIBI ClIEIIal
HETIOJIHBIE.

Ouenka «3» CTaBUTCS, €CIU YUEHUK:

[IpaBUIBEHO OIIPEACIUII IIENb OIBITa; pa0OTY BHITIOJHSIET MPABUIBLHO HE MEHEE YeM

HAIOJIOBUHY, OJIHAKO 00HEM BBITIOJIHEHHON YacTH TaKOB, YTO MO3BOJISET MOTYIUTh
MIpaBUJIBHBIC PE3yJbTAaThl W BHIBOJABI 10 OCHOBHBIM, IMPUHITUIIHAIBLHO Ba)KHBIM
3amadyam padoTsl. [logbop o6opyaoBanusi, 00BEKTOB, MAaTEPUAJIOB, a TAKXKE PaOOTHI
110 HaYyaJTy OIbITa MPOBEJI C MMOMOIIBIO YIUTEISI; TN B X0/ MPOBEJACHUS OIbITa U
W3MEPEHUN OmbITa OBUIM JOMYIIEHb OIMMOKKM B ONHCAaHUW HAOIIOJCHUH,
dbopmynrpoBaHuy BHIBOJOB. OMBIT TPOBOIUICS B HEPAIIMOHATIBHBIX YCIOBUSX, UTO
MIPUBEJIO K MOTYUYEHHUIO PE3YJITATOB C OOJIBIIEH MOTPEITHOCTHIO HIIA B OTYETE OBLITN
JOTMYIIEHBl B OOINEH CIOKHOCTH HE OoJjiee JABYX OMMOOK (B 3amMUCSAX €IUHUIIL,
U3MEPEHUSIX, B BBIUMCICHUSX, Tpadukax, TaOIMIAX, CXeMax, aHaJIu3e
MOTPENTHOCTEH W T.JA.) HE MPUHIMIHAIBHOTO I TaHHOW paboThl XapakTepa, He
MOBJIMSABIINX Ha PE3yJIbTAT BBIMOJHEHUS; HE BBITIOJHEH COBCEM WM BBITOJHCH
HEBEPHO aHaju3 norpemnoctei (9-11 knaccer). Jlonmyckaer rpy0yro omioKy B X0J1e
IKCIIepUMEeHTa (B OO0BsICHEHWH, B oopMileHHH pabOThI, B COOJIOJEHUU TPABUJI
TEXHUKHA 0€30TMaCHOCTH TpH paboTe ¢ MarepuagaMu U 000pyJa0oBaHUEM), KOTOpas
UCITPABJISAETCS TI0 TPEOOBAHUIO YUUTEIIS.

Onenka «2» CTaBUTCS, €CIIN YUCHUK:

He ompenenun caMOCTOSTETHHO 11€JTb OTBITA: BBITIOTHIII padOTy HE MOJTHOCTHIO, HE
MOATOTOBHJI HY>KHO€ O0OpYJOBaHHME M OOBEM BBIMOJTHEHHOW YacTH padOTHI HE



MO3BOJISIET CHIENaTh TNPABWIBHBIX BBIBOJMOB. ONBITHI, M3MEPEHUS, BBIUMCICHUS,
HAOIO/ICHUST TIPOM3BOIWINCH HEMpaBWIbHO. B Xxome paboTel M B oOT4YeTE
OOHApPYXKHIIMCh B COBOKYITHOCTH BCE€ HEIOCTATKH, OTMECUYCHHBIE B TPEOOBAHUSIX K
orieHke «3». JlomyckaeT aBe (1 Oosiee) rpyOble OMIMOKH B XOJ€ IKCIIEPUMEHTA, B
oObsicHeHUH, B odopmieHUH padOThl, B COONIOACHUM TIPABWI TEXHUKH
0e30macHOCTH MpU paboTe ¢ BEIIECTBAMU U 00OPYIOBAHUEM, KOTOPBIE HE MOXKET
UCIPABUTH AK€ MO TPEOOBAHMIO YUHTENS; COBCEM HE BBIMOJIHUI pabOTy WU HE
cobioaan TpeboBaHMi 0€301aCHOCTH TPY/a.

B Tex cmyuasix, korga oOydYaromuiicsi mokas3al OpUTHHAIBHBIM U HamOosee
palMOHAIBHBIA MOJAXOJ K BBIIOJHEHUIO pabOThl U B mpouecce paboThl, HO HE
n30exanm TeX WIM HMHBIX HEJAOCTaTKOB, OLCHKA 3a BBIIOJIHEHUE padOThl IO
YCMOTPEHUIO YUUTENSI MOKET ObITh OBBIIIEHA IO CPABHEHUIO C YKA3aHHBIMU BbIIIIE
HOpMaMHU.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®usuka, 10 knacc/ Mskumes I'.4., byxosnes b.b., Couxuii H.H. ; mox pexn.
[TapdentreBoit H.A. — M. : «IIpocBemienue»;
2. ®uzuka. 3agaynuk. 10-11 xin. PeimkeBuu A Il

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. ®wuszuka. lunakruueckue matepuansl. 10 k1. Mapon A.E., Mapon E.A. — M. :
HApoda.
ISBN 978-5-358-06668-7

2. Kontponbubie pabotsl no ¢pusuke: 10-11 xn. Ku. nns yunrens / Mapon A.E.,
Mapon E.A. - M.: IIpocBenienue.
ISBN 5-09-011138-3

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
UHTEPHET
«Pemry ET'DO»



OueHoYHbIe MAaTEPUAJIBI
no ydeoHomy npeamery «@usuka» B 10 -11 kinacce.

Kontponbnas padora Nel no teme «MexaHuka»

Bapuanr 1

KoopaunHaTta mMaTepuajibHOM TOUYKH HM3MEHAETCS C TEYeHUEM BpPeMeHHU
corjiacHo ¢dopmyJsie x = 8 — 3t . Uemy paBHa NpPoOeKIUsA CKOPOCTH Ma-
TEePpHUAJbHON TOUKH Ha ock OX?

2. Teao nBu:kercs: mo ocu Ox. Ha rpaduke nokaszana 3aBUCHMOCTh MPOEKIHH CKOPOCTH TeJIa HA
ochb Ox ot Bpemenn. KakoB nyTh, IpoiiieHHBI TEJJIOM K MOMEHTY BpeMeHH 4¢?

3.Tes0 ynajio ¢ HeKOTOPOI BBICOTHI C HYJI€BOH HAYAILHOM CKOPOCTHIO U IIPH yAape 0 3eMJII0 UMeJI0
ckopocThb 40 M/c. Uemy paBHO Bpems nagenns? ConpoTuBaeHreM BO3AyXa NpeHedpedsb.

4. He6oab1moii KaMeHb, GPONICHHEIIi ¢ POBHOIi TOPH30HTAILHOI MOBEPXHOCTH 3eMJIH MO YIJIOM K
TOPHU3O0HTY, yIaJl 06paTHO Ha 3eMJiI0 B 20 M 0T MecTa Opocka. CKOIBKO BpeMeHH NPOLLIO 0T OpocKa
J0 TOT0 MOMEHTA, KOI/Ia €r0 CKOPOCTh ObL1a HANIPABJICHA TOPH30HTAJILHO B paBHa 10 m/c?

5. Onpenennre ¢ KAKHM HauOOJIBIIAM YCKOPEHHEM MOKHO NMOJHUMATB Irpy3 Maccoid 120 Kr, 4To0bI
KaHAaT, BbIAEP:KaJ1 MakcUMaibHY10 Harpy3ky 2000 H, ne pazopsascs.

6. KaxoB Bec rpy3a maccoii 10 kr, HaxoAsierocst Ha NMOACTaBKe, IBUKYLIEHCA BBEPX ¢ YCKOPeHHeM
2.5 m/c2.

Kontponbshas padora Nel o teme «MexaHuka»
Bapuant 2

1. 3aBUCHMOCTD KOOpAUHATHI OT BpEMCHU JId HpHMOHI/IHeﬁHO JABMIKYIICTOCA TCJIa UMCECT BUA!

X, =80 — 4t 9
, T1Ie Bce Benmn4unHbI BeIpaxeHnsl B CU. Uemy paBHa HavanbHas KOOpAMHATA TeJa?

ITo rpaduky 3aBMCHMOCTH MOAYJIS CKOPOCTU OT BPEeMEHH OIpeleauTe
nyTh, IPOAAeHHbIN TeJoM 3a 2 C.



0" 1 2 38 tc

3. Ot BBICOKOU CKaJIbI OTKOJIOJICS U CTal CBOOOIHO MaIaTh KaMeHb. Kakyro CKOpOCTh OH OYZeT UMETh
yepe3 3 ¢ moce Havana nageHus?

5. KakoBa cuia HaTsSHOKSHHS TPOCa IIPU BEPTHKAIBHOM ToIbeMe Ipy3a Maccoit 200 Kr ¢ yCKOpeHUEeM
2.5 m/c2.

6. C kako¥i cuiioll KOCMOHABT Maccoli 70 KT, HaXOAAIIUICS B KOCMUYECKOM Kopabiie, IBIKYIIeMCs
BBEpX ¢ yckopenueM 40 M/c2, 7aBUT Ha Kpeciio KaOUHBI?

Kamenb, OpOIIeHHBIH MO YIVIOM K I'OPH30HTY, AOCTHI Hau6GOJbIIeH
BeIicOoThl 20 M. Haligute Bpema nmogmpemMa KaMH4.

KoHTposibHas pabota Ne2 no teme «MonekynsapHaa GpusmKa v TepMogMHaAMUKaY.

BapuaHTt 1

2. Yemy paBHBI TOKa3aHUs TePMOMETPA IO TePMOANHAMMYE-
CKOM 1IKaJie IPH TeMnepaType TasHusA Jbaa?
A. 273 K. B.173 K. B. 73 K.

3. Bo ckonbKO pa3 cpeAHAs KBaApaTHYHAasA CKOPOCTH ABHXKe-
HHUS MOJIeKyJ KHCJOpPOAa MeHbIe CpeiHell KBaJpPaTHYHOMH
CKOPOCPH ABH)XE€HUSA MOJIEKYJ BOAOPOAAa, €CJIH TeMIlepaTyphl
3THX ra3oB OJUHAKOBbI?

A. B 8 paas. B. B 2 paaa. B. B 4 paaa.

4. CpaBHHUTe JaBJIeHUs KHCJIOPOAA P, U BOAOPOJA P, HA CTeH-

KH coCyaa, eCJIH KOHUeHTpanuA rasdoB 1 UX CpefHHe KBajapa-
THYHbBIE CKOPDOCTH OAJHHAKOBALI.

A. p, = 16p,. B. p, = 8p,. B. p, = p,.

KontponbHas padora No2 o reme «MonekynsipHast pusuka u
TEPMOANHAMUKAY.

Bapwuanr 2

1. Kak namenurcsa BEyTpeHaAa 3geprua 400 r reausd npu
yBeJHM4eHHH TeMueparypsl Ha 20 °C?



2. YeMy paBHBI NOKa3aHHUS TepMOMETpa II0 TepMOAXHaAMHYe-
CKOH LIKaJle IPH TeMIepaType KHIIeHUA BOALI?
A 273 K. B.173 K. B. 373 K.

3. Kax uaMeHHTCA CpeJHAA KBaApaTHyHadA CKOPOCTh ABHKe-
HUA MOJIEKYJ aproHa NpH yBeJIMUeHHH ero reMneparyphbl
B 4 pa3a?

A. YBenuuuTcsa B 2 pasa.
B. YMersmuTca B 2 pasa.
B. He nameHuTCH.

4. Kak n3MeHHUTCH AaBJieHHe HUAeaIbHOIO ra3a Ha CTeHKH CO-
CyAa, eCJIi B JaHHOM 00beMe CKOPOCTh KaJAOM MOJIeKYJIhl
YABOMJIACH, & KOHUEHTPAI A MOJIEKYJ He U3MEeHUJIach?

A. He namenurca.

B. ¥YBenuuurcs B 4 pasa.

B. YMerbmuTcsa B 4 pasa.

KonTtponbHas padota Ne3 1o teme «nekTpudeckuii Tok. 3akoH OMa
IUIS TIOJTHOM IETIN.



1. Ha pucyske uszobpakéH rpa¢puk 3aBUCHMOCTH CHJIBI TOKa OT
HanmpsAXeHUus Ha ORHOM ceKnuH TejieBu3opa. KaKoBO compo-
THBJIEHHE YTOM CeKIuu?

I, MAA
30
20

10 Z/

o~

H
H

01 23 456U,H.>B

1) 250 kOm  2)0,250m  3)10xOm  4) 100 Om

2. Kak M3MeHHUTCS CONPOTHUBJIEHHE MellH, H300paMEHHON Ha pH-
CYHKE, IPpH 3aMBIKAHUM KJII04a?

. R,
- —e
L/ R, |-

1) ¥YmeHbOINTCS

2) VBeauuurcs

3) He uameHuTcs

4) YMEeHbIIUTCA HJIH YBEJIWUYHUTCA B 3aBHCHMOCTH OT COOT-
HOILIEHUA MEXIY CONpoTHBJeHuAMH R; u R,

3. YUepes yuactox memm (CM. pHC.) TEUET IIOCTOAHHBIM TOK
I =10 A. Kakyo cuigy ToKa nokassiBaer ammnepmerp? Co-
IIPOTHBJIEHNEM aMIlepMeTpa IpeHeOpeub.

1)2A 2)3 A 3)56 A 4) 10 A



B1. Cuna toxa B uenu 6arapeu, IAC xoropoir 30 B, paBHa 3 A.
Hanpsa:xenue Ha 3aykuMax Oatapeu 18 B. Onpenenure BHYT-
PEHHEEe COMPOTHUBJICHHE IIeIH.

B2. K xoHuaM AJIMHHOrO OZHOPOAHOTO IPOBOJHHKA MPHUJIOXKEHO
HanpsxeHane U. IIpoBog YKOPOTHJIH BABOE H MPHJIOMKHIH K
HeMy mnpe:xHee HanpssxeHue U, UTo nmpousoiaéeTr npu aToM C
COTIIPOTHBJIEHHEM NPOBOAHUKA, CHJION TOKA M MOLIHOCTHIO?

K xampgoi mosmumu mepBOro croyidua mogbepHTe COOTBETCT-
BYIOIIVIO IIO3MUHIO BTOPOTO M 3alMIINTe B _TAa0juuy BeIiOpaH-
Hble ITHQPEI NT0A COOTBETCTBYIOIMUMH GyKBaMH.

OUSNYECKUE BEJIMYWUHBI X USMEHEHHWE

A) conpoTHBJIeHMEe MPOBORHUKA 1) yBesmmuurtcs
B) cuya ToKka B MpoBOgHUKE 2) YMEHBIIUTCA
B) BeIgensIomasncs 3) He H3MEHHUTCS

Ha IIPOBONHHKE MOIIJHOCTH

A B B

KontponbHas padora Ne3 no teme «Dnekrpuyeckuil Tok. 3akoH Oma
JUTIS TIOJTHOM LICTIN.

Bapwuanr 2.



. B menu, cocrosameit u3 ucrouanka Toxa ¢ 30C 6 B u BHYyT-
peHHuM conporuBieHueM 2 OM, BOSHHKaeT cHya Toka 1 A,
KakxoBa Gyaer cujia TOKa B II€NH, €CJIH COIPOTHBJIEHHE PeO-
CTATA YMEHBIIUTHL B 4 pasa?

1. PeaynbpTaTel n3MepPeHNA CUJILI TOKA B PE3HUCTOpPe IIPH Pa3HBIX
HANPSYKEeHUAX Ha ero KJIeMMax IIOKasaHbl B Tabauue.

U, B 0 1 2 3 4 )
I, A 0 2,0 4,0 6,0 8,0 10,0

IIpun HanpsixkeEuH 3,5 B nokasaHusa amnepMmerpa

1) npeacxa3aT, HEBO3MOXKHO 3) pasuel 7,0 A
2) pasubl 6,50 A 4) paBHrl 7,0 A

2. Kakum OyzeT COMpoTHBJIEHHE YYACTKA LI, H300pasKkEHHOrO
HA PHCYHKe, IPH 3aMbIKAHHH KJioua? Ka'xabliif u3 pesucTo-
POB MMeeT COIpoTHUBJIeHUEe R.

— 1 —
1) R 3)R/3 o -
2) R/2 4) 0 L

3. Uepes yuacTox Ienu (cCM. pHC.) TEUET IOCTOAHHBIA TOK
I =6 A. Kakywo cuny Toxa mokaseiBaeT ammnepmetrp? Compo-
THBJICHHEM aMIIEpMeTpa NpeHeOpeysn.

r r r | r
ﬂ-L—IHH —F

1)2 A 2) 3 A 3)4 A 4)6 A




B2. K xoHUAM AJMMHHOIO OJHOPOJHOI0 IPOBOAHHUKA NPUIIOMKEHO
Hanpsa;xenue U. [IpoBox samMeHHMIM HA APYroi, AJHHA KOTO-
poro B ABa pas3a 6ojbplle, ¥ IPHJIOKHIN K HEMYy IpexXHee
nanpsyxeaue U, YTo nponsoigéT nNpu 3TOM ¢ COINIPOTUBJIEHH-
€M IIPOBOJHMKA, CHJIOM TOK& M MOIIHOCTHIO?

K rasxaoil mo3suUMH MepBOro croJibua nmoabepure COOTBETCT-
BYIOIIIYIO MO3HIIMIO BTOPOT'O M 3aNUIINTEe B_TAOJHIY BhIOpaH-
Hble HHUQPEI NOA COOTBETCTBYIOIIMMH OYKBAMH.

PU3SNYECKHUE BEJINYUHBI X USMEHEHHWE
A) cOMmpoTHBIIEHHE ITPOBONHUKA 1) yBenuuurcsa
B) cuna Toxka B MPOBOJHUKE 2) YMEeHBIIUTCA
B) Brimensaomancsa 3) He U3MEHHUTCH
Ha ITPOBOAHHUKE MOIIIHOCTDH
A B B

Nrorosast koHTposIbHAS paboTa

1 BapuanT

1. ABTOMOGOMIIB, TPOTasCh ¢ MECTA, JBIKETCS C yckopeHueM 3 m/c? . Uepes 4
C CKOPOCTh aBTOMOOMJISI OyIeT paBHA
1)12m/c  2)0,75m/c 3)48 m/c  4) 6 m/c
2. Ha neBom pucyHKe IIpeICcTaBICHbl BEKTOPBI CKOPOCTU U YCKOPEHHUS Teja B
VMHEPLMAJIBbHOU crucTeMe oTcyeTa. Kakon U3 4eThlpex BEKTOPOB Ha IPABOM
PUCYHKE YKa3blBaeT HAIPaBJIECHHUE BEKTOpa PaBHOAECHCTBYIOIIECH BCEX CHUII,
JICUCTBYIOIIUX Ha 3TO TENO?

& 42 1) 1
2) 2
3)3
4) 4

F Y.
Y ek

a7

3. Ummmynbe Tena, ABMXKYIIErocs MO MPSMOW B OJTHOM HAIpaBlIeHWH, 3a 3C
MO/ IEUCTBUEM MOCTOSSHHOW CHUJIBI M3MEHWICA Ha 6 Kr-m/c. KakoB Momynb
JEUCTBYIOIIEH CUIIBI?



1)0O5SH 2)2H 3)9H 4)18 H

4, Kamennr maccoit 0,2 kr, OpoIIeHHBIM BEPTUKAIBLHO BBEPX CKOPOCTHIO 10
M/c, ymajq B TOM >K€ MecTe co CKopocThio 8 M/c. Haiinmure paboty cun
COMPOTHUBJICHUS BO3/yXa 32 BpEeMs IBUJKCHUS KaMHS.

) 1,8 Ix 2)-3,6Ix 3)-18 JIx 4)36 Ix

5. Ha pucyHke mnokaszaH IIMKJ, OCYHIECTBISEMBIM C HACATbHBIM Ta30M.
KonmnuectBo BemiectBa raza He MeHsieTca. M3o0apHomMy HarpeBaHUIO
COOTBETCTBYET y4acCTOK

- o 1) AB

2) BC

3) CD

§ L: 4) DA
E}h ;:'F

6. 3a oiMH MK paboyee TeJo TEIIOBOIO JIBUTaTessi coBepiiio padoty 30
kJx 1 oTnano xonoauiabHUKy 70 K[k konuuectBa TennoThl. KIT/ nBurarens
paBeH
1) 70% 2) 43% 3) 30% 4) 35%
7. 111t n3006apHOTrO HAarpeBaHus ra3a, KOJU4ecTBO BelecTa kotoporo 800 MoJb, Ha
500 K emy coobummm konudecTBO TerioTsl 9,4 M/x. OnpenenuTs npupaiieHue
€ro BHYTPEHHEN SHEPTHUH.

1) 6,1 MJTx 2) 3,3M /I 3)11,4M]Tx 4) 2,7 MJTx

8. Cuia, ¢ KOTOpOil B3aUMOJCHCTBYIOT JBa TOYEUHBIX 3apsia, paBHa F. Kakoi
CTaHEeT CHUJIa B3aMMOJIECHUCTBHSI, €CIU BEIMYMHY KaXJOro 3apsAja YMEHBIIUTHh B 2
paza?

F

1)aF 2= 3)2F 4

9. B pe3ynbrare TpeHHUs 0 MeX 300HUTOBAs MajO4YKa MPUOOpeEsia OTPUIATEIbHBIN
3apsn g1 = - 8,2 K. Onpenenute 3apsia (2 HA KyCOYKe MeXa.

1) - 8,2 uKn 2) + 8,2 uKn 3) - 4,1 uKn 4)0
IoBbIICHHBIN YPOBEHb

10. KakoBa pa3HOCTh MOTEHIMAJIOB JABYX TOYEK 3JICKTPUYECKOIO MOJISI, €CIU JIs
nepeMerenus 3apsaaa 2 MkKi Mexay aTumMu Toukamu copepiieHa padora 0,8 mJx?



11. Toueunsri 3apsan ¢ = 10 vKn, Haxonsmuiicss B HEKOTOPOM TOYKe
AIIEKTPOCTATUYECKOTO MMOJs, o0afaeT noreHuuansuoi sHeprueit W = 10 mMxJx.
Onpenenure NOTEHIHA ( 3TON TOYKH IOJISL.

12. OmnpenenuTh €MKOCTh M 3aps] IJIOCKOTO CIIOASHOIO KOHJEHcAaTopa ¢
IUIOIA b0 00KIaM0K S = 36 cM? Kakasi, KOTOPhIE HAXOAATCSA Ha paccTosiHuu d=1,4
MM, €CIIi HampspDKEeHUe MeXIy oOkaakamu konaencaropa U =300 B.

HTorosas KOHTpoJIbHAS paboTa
2 BapuaHT

1. Ha pucynkax n300pakeHbl rpaUKu 3aBUCHUMOCTH MOAYJSl YCKOPEHUsS OT
BPEMEHU [JIs1 pa3HbIX BHUJAOB JABWXKEHUS no mnpsamou. Kakoi rpaduk
COOTBETCTBYET PABHOMEPHOMY JBHKECHUIO?

1)) 2) ¢ 3) 4= 4) 4=
0o 3 0 .0 0

2. [logbE€MHBIA KpaH MOJHHUMAET IPy3 C MOCTOSHHBIM YyCKopeHueM. Ha rpy3 co
CTOpPOHBI Tpoca JeicTBYeT cuna, paBHag 7500 H. Cuna, aeiicTByromias Ha TpocC €O
CTOPOHBI I'Py3a...

1) paBaa 7500 H u HanpaBiieHa BHH3

2) 6onpme 7500 H u HanpaBieHa BBEpX

3) menbiie 7500 H u HanpaBiieHa BHU3

4) paBaa 7500 H u HanpaBiieHa BBEpX
3. UeMy paBHO M3MEHEHHE UMITyJbCa Tejla, €CIM Ha HEro B TeUeHue 5 ¢
nercreoBana cuwia 15 H?
1) 3 kr'm/c 2) S kr-M/c 3) 15 xkr-m/c4) 75 kr-m/c
4. Kamenb OpolleH BepTUKAIBHO BBEpX co ckopocThio 10 m/c. Ha kakoit
BBICOTE KWHETHYECKAsi SHEPTHsl KaMHS paBHA €T0 MOTCHIIUATBLHONW dYHEPTHH?

1)2,5m 2)3,5w™m 3) 1AM 4)32w™m

Ha pucyHKe IIOKasaH IMKJI, OCYILEeCTBJIAEeMbIA
¢ uzeasbHbIM razoMm. Kakoil yyacTOK COOTBeT-
CTBYeT U30TEePMHUUYECKOMY PACIIMPEHUIO?

1) AB 2) BC 3)CD 4) DA



6. Temnepatypa HarpeBatenst wunaeainbHod Mammabel Kapuo 700 K, a

temneparypa xonoawibHuka 420 K. Kakos KIIJ] naeanbHO MalliuHbI?
1) 60% 2) 40% 3) 30% 4) 45%

7. Ecin uneanbHbl raz otgan kosmyectBo Temnorel 100 /Ix um mpu 3tom
BHYTPEHHSISl 3Heprusi rasa ymenbmmiack Ha 100 [k, To kakoBa pabora,
COBEpIIIECHHAs ra30oM?

1) 200 Jix 2) -200 Tk 3)100 ik 4) 0 Jix

8. PaccrosiHne Mexay IBYMsl TOUEYHBIMH 3apsiiamMH ymMeHbIIWIHA B 4 pa3za. Cuia
IIEKTPUYECKOT0 B3aUMOAECHCTBUA MEXKIY HUMU

1) ymenbimiiace B 16 pas 2) yBenmuuiiach B 16 pas
3) yBenuuuiach B 4 pasa 4) ymeHsIuiaach B 4 paza

9. Ha pucynke n3oOpaxeHsl aBa anekTpoMerpa A u b, mapbl KOTOPhIX HUMEIOT
3apsAbl MPOTUBOIOJIOXKHBIX 3HaKOB. KakoBbl OyayT moka3zaHus snekTpomerpa b,
€CJIM UX IIapbI JIEKTPOMETPOB COEAUHUTH TOHKOM MEIHOW ITPOBOJIOKOM?

1) 3 2) -1 3)-05  4)05

10. [Tnockomy kouaeHcatopy eMkocThio C = 500 nd coobiien 3apsa = 2 mKi.
Omnpenenute HanpspkeHne U Mex 1y oOKIIagkaMu KOHIEHCATOPA.

11. Kakyto paboTy HY>KHO COBEpIIUTH, YTOOBI IepeMecTUTh 3apsaa S0 HKi mexay
JIBYMsI TOUKaMU 3JIEKTPUYECKOTO TOJIS C pa3HOCThIO MOoTeHIManoB 1,6 kB?

12. Emxocth konzmencatopa 6 mxk®d, a 3apsn 0,3 mMKn. Omnpenenuts SHEpruto
AIEKTPUUYECKOTO TOJISI KOHAEHCATOPa.

Karaaor caita «PEIITY EI'D9»

OuneHovyHble MaTepHAJIbI
no yyeOHomy npeamery «@usuka» B 11 kiacce.



Bxoanas konTposabHas padora

Bapuanr 1.

Kaxoe Tesio, 13 nepeyHCIIeHHbIX HHXKe, OCTABJSET BUAUMYIO
TPAaeKTOPHIO?

1) Kamensb, najgarwuiuit B ropax

2) Msa4 BO BpeMsA HUIDhI

3) JIBIKHUK, IPOKJIALBIBAIOIIHII HOBYIO Tpaccy

4) JlerkoarJieT, COBepUIAIOIINI HPBIJKOK B BBICOTY

MaTtepuanbHasa TOYKa, ABUrasch HIPAMOJUHENHHO, HepeMmec-
THJACh U3 TOUYKHU C KoopzuHaramMu (—2; 3) B TOUKY C KOOD-
auaramu (1; 7). Onopemenure mpOeKHHHM BeKTOpa IepeMe-
IIfeHUdA Ha OCHM KOOpAUWHAT.

1D)3m;4m 3)3mM; -4 M
2)-3m;4 M 4) -3 Mm; -4 M

Ha pucynke npezacrasieH rpa@yK 3aBUCHMOCTYM NIYTH S Be-
JIOCUIIeMCTa OT BpeMeHHM f. B KakoM uHTepBajle BpeMeHU
BeJIOCUTIEeAUCT He ABUTAJICA?

1)Or0cxolc fg
2)Orlcpo3c o
3)Or3caob5cm 10777 -~

0 1 2 345 6 17 8



ABTOMOOUJIb ABUIKETCS IO IIOCCE C IIOCTOSSHHONH CKOPOCTHIO
M HauyvHaeT pas3roHAThCA. IIpoeKuusa ycKopeHHs Ha OCb,
HaOpaBJEHHYIO IO BEKTOPY Ha4YaJIbHOH CKOPOCTU aBTOMO-
ouna

1) orpunarenanHa 3) paBHa HYJIIO
2) HOJIOXKUTeJIbHA 4) MmoxxkeT ObITh JIIOO0H MO 3HAKY

Kax M3MEHHTCA MAKCHMAJIBLHASA CHJIA TPEeHHA IOKOA, eC-
JH CHJY HOPMAJLHOrO XaBJeHHA Opycka Ha NOBEPXHOCTH
YMeEBLIIHTH B 2 pasa?

A. He usmennTes.

B. YMersmnaTCA B 2 pasa.

B. ¥YBesmmuauTca B 2 pasa.

Ha neBoM pucyHke mpeacTaBiieHBI BEKTOPHEI CKODPOCTH M yC-
KopeHus tena. Kakoit us YyeTbIpeX BEKTODPOB Ha IIPABOM DH-
CYHKe yKa3bIBaeT HalpaBJIeHHE BEKTOpa pPaBHOJEHCTBYIOLIeH
BCeX CUJ, AeHACTBYIOIINX HA 3TO TEJO?

- -
4

1)1 2) 2 3)3 4) 4

TeHHHUCHBIA MAY MAacCoOd m, ABUMKYINHUWCA CO CKOPOCTBIO U
CTAJIKMBaeTCs C TAKHUM JKe MAYOM, [JBUHIKYUIUMCA CO CKOPO
CTLIO U B IIPOTHBOIIOJIOMKHOM HAaIIpaBjleHUU. HaKUM cymMmap
HbIM UMITYJIbCOM 00JIANAIOT JIBA MsYA ITOCJIE CTOJIKHOBEHUS'
CToJIKHOBeHME CUMTATL YIPYruM, B3aMMOJeHUCTBUE MAYEH (
OIPYTHMHU TeJIaMH NNpeHeOpeKnuMo MaJio.

1o 3) 0,6mv
2) 2mv 4) mv



10

11

Kak n3MeHHTCSA KMHeTHYECKas dHeprus TeJa NpH yBeJIH-
yeHHH ero CKopocTHu B 2 pasa?

A. ¥YBeauuuTrca B 4 pasa.

Bb. ¥YMeHbiuuTCcA B 4 pa3a.

B. YBesnuuTca B 2 pasa.

OnpegenuTe, B KAKON TOYKEe TPACKTOPHH 2
RBM)KEHMS CHapsja, NpPEACTABIeHHOH Ha /’"\
pucyHKe 24, KHHeTHYeCcKas 3HePrus cHapA- + -

aa HMmeJila MHHHMAaJIbHOE 3HaAYeHHe.

A. 2.
B. 1.

B. Bo Bcex ToYKaX KMHETHYECKAaA SHEPrusA OAMHAKOBA.

Puc. 24

B pesysnbTaTe HarpeBaHUSs rasa CpedHAs KUHETHYeCKas dHePrus Te-
IIJIOBOT'O JBUJKEHUS ero MOJIEKyJ yBeJauuuJjach B 4 pasa. Kak usme-
HUJIach IIpU 3TOM abCOJIIOTHAsi TeMIlepaTypa rasa?

1) yBesuuniiach B 4 paza
2) yBeqiu4uuiIach B 2 pa3a
3) yMeHbIMJIaCh B 4 pa3a
4) yMeHbIIMJIACH B 2 pa3a

5) He U3MEHWIACH

. Ha VT-nuarpamme npuBeeHbI TIpa- vA
(PUKH H3MEeHEeHHS COCTOAHUA HIeallb- A E
Horo rasza. M3obapuomy mnpoieccy co- 9
OTBETCTBYET JIUHUSA rpapuka o B
1) A 3) B . r
2) B 4) T o 1 2 !

IToBBIIEHHBIN YPOBEHD



1. Baron maccoii 30T a1BHkKeTCsl CO CKOPOCTHIO 2M/C M0 TOPU30HTAJIBLHOMY
YYACTKY JOPOTH CTAJKHUBAETCH M CHEILIAETCS ¢ MOMOIIbIO ABTOCHENKH €
HEeNOJABUKHBIM BAaroHoOM Maccoii 20T. YUemy paBHa CKOPOCTh COBMECTHOTO
JABHKEHHS] BATOHOB.

2. IBa TouyeunbIx 3apsiaa 1 = 20 uKa u g2 = 50 nKi pacnosioskeHbl Ha
paccrossanu 10 cm apyr ot apyra B Bakyyme. C Kakoil CHi1oi
B3aHMO/IefiCTBYIOT 3TH 3apsabl?

KATAJIOTI CAUTA «PEIIY EI'D»






