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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPeOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpammbl BocniuTanus u Konuenuun
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNIbHOE NPEIMETHOE COIePIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEILHOCTh U3YUYCHUSI TEM U Pa3/ICiIOB
y49eOHOTO TIpeaMeTa C Y4ETOM MEKMPEIMETHBIX UM BHYTPHUIIPEIMETHBIX CBSI3CH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢usuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yaeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEalM30BaTh
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUSI CBOUX MHTEIJICKTYaIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI Il TMPOJOJDKEHUS OOpa3oBaHMs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HMKe ONpeAensioTcs IUIaHUPYyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeJAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM Il pa3padOTKu TpeOOBaHUM K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYalolmnuXCsl, OCBOMBIIHNX
nporpamMmy 10 (U3MKE HA YPOBHE CpeaHero o0mero oOpa3oBaHus Ha
yrayOn€HHOM YpOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN TTOIXO.

[Iporpamma no pu3MKe BKIFOYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3yNIbTAThI 110 TO1aM O0YUCHUS;

coneprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovMX MpoTrpamm.

[TporpamMma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUYHUTEICH U
MPEIOCTaBIsAET BO3MOXHOCTH [UJISl peaju3allMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/JOB K TMPENoJaBaHuio (U3UKH HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHUs 00s3aTETbHOM YaCTH COIEPIKaHUS Kypca.



®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKU — cuCTeMOOOpa3yromuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB U SIBIICHWM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENEeIHIIoO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIYYEHHUsS] HOBBIX MAaTEpHUANIOB C 33JaHHbIMHM CBoilcTBaMu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKIJIaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAY4YHOU
KapTHUHBI MUpa oOydaroierocs, B (OpMUPOBaHHE YMEHHUM NMPUMEHSATh HAYUHBIN
METO/]I IO3HAHUSI TP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CPEHET0 00IIEro 00pa30BaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX Pa3/esioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HHU3UKH
oObeaUMHEH BOKPYr (Qu3nyueckux Teopuid. Benymum B Kypce sBisieTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnosara€T MCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMU,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoa€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3ToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TNOCPEACTBOM BBEJCHHS 3JEMEHTOB
CoJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOOTNIOIb30BAHMS U HKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBytolIero ¢akropa ydeOHoro mporecca. s yriyOiéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auudud (GU3MUECKOro TMpakThukyma. B mepBoMm ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NPaKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce uzydeHus: pasnena (tembl). Ilpu stom mon paboramu
PaKTUKyMa MOHMMAETCS] CaMOCTOSITENIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBOM HHCTPYKIIHH.

B nporpamme 1o (Qu3MKe CcHCTEMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
71a00paTOpHBIX paboOT M MpaKTUKyMa Ipe/CTaBiIeHAa €IWHBIM NepeyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi KabuHeta (usuku. I[lpm sTomM obOecneunBaercs
OBJIQZICHHE OOYyYarolIMMHCS YMEHUSMH TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIENAETCA PEUIEHUI0 PAcYETHBIX M KAue€CTBEHHBIX
3anay. Ilpu 3TOM Ayt pacdyE€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4M C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszzienia Kypca, Tak U
MHTErpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ienoB. /(s kauecTBEHHBIX 3aaad
NPUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NMpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOILIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIIyOJIEHHOTO
YPOBHS Ha YPOBHE cpeHero odiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme IO
bu3MKe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JleMoHCTpaloHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B NporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH U MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pynOBaHHE MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTeYMBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTBHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BH/JIE IIU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU 1ETISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJie MO3HaHHs U (popMHupoBaHHE
MCCJIEI0BATEILCKOTO0 OTHOIIECHUS K OKPYKAIOLUM SIBJICHUSM;

(GopMUpOBaHKHE HAYYHOI'O MHPOBO33PEHMsSI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

GopMUpOBaHHE NPEACTABICHUA O POIM (PUUKK AN Pa3sBUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cepax  Oynaymiei
npodeCCUOHAIBHOW  IESITEIbHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIeIyIoMMX 3ajad B
npoluecce U3ydeHus Kypca GU3MKH Ha ypOBHE CPEIHEro 001ero oopa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHy0  (DU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
busznyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUsS] Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
duznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHIMIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUIYIO CPELy;

OBJIaJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTalud  HHpOpMaIu,
OIpEEIEHUS IOCTOBEPHOCTHU MOJYYEHHOTO PE3YJIbTATA;

CO3/IaHHE€ YCJIOBHUH JJIsl Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOM J1€ATENBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AaHHOM
¢ (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Du3mka» Ha YPOBHE CpPEAHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 wacoB (5 4acoB B HENEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
mpoBeleHusT J1abOpaTopHBIX pPaboOT M OMNBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEHN 00yYaroIUXCs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas HaykKa o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIEIOBAaHUS (PU3NIECKUX SBIICHUI.

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

CnocoObl  m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIE CHCTEMBI).

[lorpemHocT  M3MepeHUid  (U3MYECKUX  BEJIWYMH  (a0CONIOTHas W
OTHOCHUTEJIbHAs).

MogaenupoBanue (pU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUKA,
aOCONIOTHO TBEPAOE TENO, HJealbHasl >KUIKOCTb, HJICATIbHBIA TIa3, TOYECUHBIH
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbI €r0 MPUMEHUMOCTU. Pu3znueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

W3mepeHne cuiibl TOKa W HampsDKEHUS B LEMU IOCTOSIHHOTO TOKa MpH
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi nabopartopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema oTcyéra.

[Ipsimast n oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MAaTE€pUaJIbHOW TOYKH, MX IMPOEKIHA Ha OCH CHUCTEMBI KOOPIHHAT.
CroxeHune nepeMelieHuil U CI0KEHUE CKOPOCTEM.

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

CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majaeHws. JIBukeHHEe Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEepUAJIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuaqbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTenbHOe (HOPMaAJIbHOE), KacaTeabHOE (TaHTCHIUAIBHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JBW)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenbs cucteMbl OTCUETa, WILTIOCTPAIMS KUHEMAaTHUYECKUX XapaKTEPUCTUK
JIBHOKCHUS.

CriocoObl ucciieI0BaHUs TBUKEHUN.

Nnnroctpanus npeiesibHOro NePeXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

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

HabGmronenue ABMkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEN IBMXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEeICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHue ycKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenue YCKOPEHUSI CBOOOJIHOTO MMaJIcHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe IU(PPOBOM TaOOPATOPHH).

W3yyenune nBWXEHHS Tella, OpOIIEHHOTO TOpu30oHTanNbHO. I[IpoBepka
TUIOTE3bl O MPSIMOM MPOMOPLUMOHAIBHOW 3aBUCUMOCTH MEXKIY NAJIbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJNA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTemMbl oOTcu€ta. I[IpuHIUn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3axoH HeroTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTtepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckol MmUpPOTHL. [[BrkeHUe
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBuKylerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKCHUU Teja B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIMATBHBIX CUCTEMAax
OTCYETA.

[IpyHLIMT OTHOCHUTENIBHOCTH.

Kauenne aAByX UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CHI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEI.

HN3mepenune macc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CHIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBMKCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruIMoOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccnenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaliyi.

W3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON Yepe3
NETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrxeHHus: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarenbHOoe W BpallaTelbHOE JBUXKEHUE
TBEpAOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe paBHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE IMPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KpPaH, peIIETYAaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsI paBHOBECHSL.

Bu bl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

HUccnenoBanne yciaoBUM pPaBHOBECHSI TBEPAOTO Tejla, HMEIOIIETO OCh
BpallCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOIAb OTIOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexaHuke.

NMnynec MaTepuanbHON TOUKH, CHCTEMBI MaTEPUAIBHBIX TOUYEK. LIeHTp Macc
CHUCTEMbl MaTepUAIIBHBIX TOUEK. Teopema o IBH)KEHUH 1IEHTpa Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOM TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUKH.



[loTeHUMaIbHBIE W HENOTEHUMANbHbIE CHIIBL. [loTEeHUMANbHAS HHEPTHUs.
[ToTeHmuanbHas sHeprust ynpyro nedopMupoBaHHON NpyxuHbl. [loTeHImanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTAUMOHHOM moje. [loreHinumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpH U BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKasE CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu il MIACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (QUIYypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

W3mepeHne MOIHOCTH CUJIBI.

M3MeHeHue 3Hepruu Tea Mpu COBEPILIEHNUN PabOTHI.

B3anmHble mNpeBpallleHWs] KMHETHYECKOM M IMOTEHLUHAIBHOW SHEPrUd NpH
JICCTBUU Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJAENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TIOTCHIIMATILHON DHEPTUU MPYKUHBI C paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH JIBIKCHHUH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MogekyJsipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbiTHOe oOocHOoBanue. Juddysus. bpoyHoBckoe nBMXKEeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. Molenum CTpOEHHs Tra3oB,
KUIAKOCTEN U TBEPABIX TeN U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITHX



Mozened. Macca u pasMepsl MoJekynd (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3ompoiiecchl B
UJCAIBHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. ['paduueckoe
IIPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOU SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAJIOB.

Hemoncmpauuu.

Mopaenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :xuaKocTen.

Mogens onbita lTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCcTaINIMYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHEe MEXTy ropsUeii U XOJI0THOM BOJOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHAOBAHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCJIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHHE 3HAYCHHS BEJIUYUH, ONMMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenp wWIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBHUs IPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenTtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMkocTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYaenbHas TeIIoTa CropaHus
tormBa. Pacuér KkonuuecTBa TeminoThl mnpu  Teruonepenaude. I[lonstue 00
aauabaTHOM IIpoIriecce.

[lepBblli 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIJIOTBI W paboTa Kak  Mepbl W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
€MHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JJII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IepeaTh TEIIOTY OT O0Jiee XOJIOJAHOTO Tena K 0ojiee HarpeTtoMy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansraoe 3nauenue KII/I. [ukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemnoBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl.

TexHU4ecKue yCTpONCTBAa M TEXHOJIOIMYECKHE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIHU3AIUsl «TEIJIOBBIX» OTXOJIOB C
UCIOJIb30BaHUEM TEIJIOBOTO HAcOcCa, yTHIIM3AIHs OMOOPTraHUYECKOTO TOILINBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a1uadaTHYECKOM PaCIIUPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE yAEIbHBIX TEIIOEMKOCTEN BELIECTB.



CniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KATIEHUS KUIKOCTEN.

Tema 3. Azpecamnibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauus. VcrmapeHue W KureHue. Y enbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacellieHHbIE W HEHAcChIIEHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W Kpuctaium3auus. YJIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuivpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIECTBA KaK NPUUMHA
TEIUIOBOTO PacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0/Iax.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTtHOEe HaTspKeHHE. Ko3(phuuueHT MmOoBEpXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe paciupeHue.

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenwne. Kunenue npy noHW>KEHHOM J1aBJIICHUH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnBITEl C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTBA.

Buner nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIAKHOCTH BO3/yXa M OILIGHKa Macchl MapoB B
IIOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AepopMalMi pPE3MHOBOro obpasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. DiaekTpoauHAMMKA.

Tema 1. dnexmpuueckoe noine.

OJNeKTpu3alusl Tel U €€ MpOSBICHMS. JJNEKTpUYECKUU 3apan. /IBa Bunma
ANEKTPUYECKUX 3apsaaoB. [IpoBOAHUKH, IHUAJIEKTPUKA U MOJYHPOBOHHKHU.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynmoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocth  anekTpuueckoro  monsa.  [IpoOnbeiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHLMATIOB U
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 31€KTPOCTaTUYECKOTO N0JiA. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTH
MOTEHIUAJIOB JJIA 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOIAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMT Cyneprno3uliuy SJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro 1Mo o00béMy miapa. I[lose paBHOMEpPHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexkrpruyueckas
IIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTOpa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AJIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Hemoncmpauuu.

YCTpOUCTBO U PUHLKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOTHUKH B 3JIEKTPUUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIA
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCAaTOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKMuUKym.

OneHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus YHepruu 3apsiKEHHOT0 KOHEHCATOpa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH IMOTEHIUAJIOB (HampsKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSHHOTO JJIEKTPUYECKOrO TOKa. MICTOUYHMKH
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jid yyacTka Iemu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBmia Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucrope.

OJC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS [JIL PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coennHeHnst UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npejena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXY MOJIIOCAMH MCTOYHMKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznruunvix cpeoax.

ODJIEKTpUYECKasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB. JJIEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTb COIPOTUBIICHHS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U pUMECHast IIPOBOJANUMOCTh
NoJIyIpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUIIBI caMOCTOSTENRHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE IPUMEHEHHE: Tra3opa3psaaHbIe
JaMmIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TpaH3UCTOp, (POTOAUONA, CBETOJIMOM, TajbBaHHMKA, pa(UHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh CONPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIHUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXa.

CpaBHeHUE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

HaoGmroienne amexTpoimsa.

N3mepeHue 3apsaa OJHOBAJIEHTHOTO MOHA.

WccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS ~ TEPMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3uYeCcKUil MPAKTUKYM.

Crnioco0b1 u3Mepenus pU3NYECKUX BETUYHH C UCIIOJIh30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIE MOTPENTHOCTH U3MEPEHUN (PM3MYECKUX BEJIUYKH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYeCKuX BEIUYHMH, TPOBEpPKA NPEIJIOKECHHBIX THMOTE3 (BBIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBSI3H.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBSA3€H C KypcaMu
MaTeMaTUKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: SIBICHWE, HAY4YHBIA (PakT, TUmoTe3a, (pu3uyeckas BEIWYWHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeilHas yHKIuA,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe JBWKEHHE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa JUIS BBIPAOOTKH «TEIJIOBOW» H
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOUN IIPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJIYyYEeHHUE HAHOMATEpHUAJIOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

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

Texnonozua: npeoOpa3oBaHHE JBUKEHUW C HCIOJb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXpaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET W JPYrHE), IBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULIMOHEDP, TEXHOJIOTHH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KUIACC

Paznen 4. JaekTpoauHaAMMKA.

Tema 4. Maznummnoe noane.

B3auMopnelcTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnuTHoe 10Jie MPOBOAHUKA ¢ TOKOM (TPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. [[BHyKeHHE 3apsKEHHON YaCTULbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbl Jloperra.

MaruauTHoe 1oje B BeuiecTBe. DeppoMarHeTuKy, rapa- U TUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna  nuHHMA  MHAYKOMM ~ MardHATHOTO — ITOJISL  IIOJIOCOBOTO M
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

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

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jevictrue cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNECUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETHUKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnas UHOYKYuA.

SIBeHHMe ANEKTpOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHWUTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
TOJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKECHUH B MATHUTHOM T10JIE
3eMuIH.

Jlemoncmpayuu.

HabGnronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Uccnenosanne 3aBucumoctd OJC MHAYKIHM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[TameHrie MarHuTa B aJIIOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne MHIYKIUY BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHUS] CAMOUHAYKIIHH.

COopka MoJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUAYECKOTO OMUCAHUs TaPMOHUYECKUX KOJIOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

AmMmutyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUN HCXOJHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora koneOanwii. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux KojaebaHusx. BeiHyxneHHbIe KojeOanus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABMKCHHUS.

Hab6nronenne HE3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIeOaHUl rpy3a Ha HUTHU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHO1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyebaHWi Tpy3a Ha MACCHBHOM TPYXHHE C IEIbIO
dbopmupoBaHUs NMPEACTaBICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPrUU NPU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanuie BIHYXACHHBIX KOJIEOaHUM.

Hab6mronenue pe3onauca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOIHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUI.

HccnenoBanue BIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM Kosie0aTenbHOM KOHType. ®Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbl TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
NEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsHKEHUs IpU pa3iudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMambHBIA NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansusbiii  Tpancopmartop. IlpoumsBonctBo, mnepegaya U MOTpeOIeHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE JIIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JIIEKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMArHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLIMX 3JIEKTPOMATrHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BhIHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAVMHEHUHU PpE3UCTOpa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiCTBO ¥ IPUHITUT ICUCTBUS TpaHCHOpMATOpA.



Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3yuyenue tpancpopmaropa.

HccnenoBanre NEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATENbHO COCOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pACHpOCTPAHEHHS W JJIMHA BOJIHBIL
CBolicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NperIoMIIeHHE, MUHTepPEpeHLUs U
nudpaxiys.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHUE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIxana 3MeKTPOMarHUTHBIX BOJIH. [I[puMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHUecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHUIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne06omromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepennuu u qudpakiini MEXaHUIECKUX BOJTH.

AKYCTHYECKHUI PE30OHAHC.

CBoiicTBa ylbTpa3ByKa U €ro MpuMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YaCTOTON KOJeOaHMIA.

HccnenoBanre  CBOMCTB  DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, qudpakuus, UHTepdepeHus.

Oo6napyxeHue nHGPaKpacHOro U yiIbTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOnMHEHOE pacIpOCTPaHEHHUE CBETA B OJHOPOIHOMU cpene. Jlyu cera.
To4yeyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. IIocToSHCTBO YaCcTOThI
CBETA M COOTHOILIEHWE JUJIMH BOJIH IIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€lIoro cCBeTa.
IBerT.

[TomHOe BHyTpeHHee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPaKCHUSI.

CoOuparoniie ¥ pacceuBaroniyue JuH3bL. ToHkas JjuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass CUja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOIO
pPAcCTOSIHUSL TOHKOW C(EepUYECKON JMH3bI OT €€ TeOMETPUM U OTHOCHTEIBHOIO
MTOKA3aTeIIs MPETOMIICHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa ayda, MPOLICANIETO JWH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHU! TOYKM W OTpe3Ka NpsMOM B
cOOMpArOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEepeHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepbl KilacCMYECKHUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECChl: OYKH, JIYIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmapar, NpOCBETICHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habrogenue noHOro BHyTPEHHETO OTpakeHus. MoJieinb CBETOBO/IA.

HccnenmoBanre XoJa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenn MUKpocKorna, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue nBeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeTa.

N3yuyenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipuszaluu CBeTa.

[IpuMeHeHue NOJISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHune nokasaresis npesioMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300pakeHusl B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Hab6nrogenue nudpakiuu, nHTEp)EpeHInN 1 MOJISpU3alii CBETa.

W3yyeHue noysspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINN JIA3ePHOTO U3ITyUYCHUs Ha IBYX IIEIISX.

Habmronenune nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiiiOHHOTO CIIEKTpa.

N3mepeHnune IiMHbl CBETOBOUM BOJIHBI.

[Toydyenune criekTpa U3IMy4eHUS] CBETOIMO/A MPU MOMOIIN AUGPAKITMOHHOM
PELIETKMU.

Pa3znesn 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locrymarsl
CHeUalbHOW TEOPUH OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEJISITABUCTCKON YaCTHUIIbI.

CBs13b Macchl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

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

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIydeHHE (M3JIydeHHE aOCONMIOTHO YEPHOTO Tena).
3akoH cMmenienus Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®ororddext. Onpitel A. I'. CronetoBa. 3akonbl poTodPderra. YpaBHEeHHE
OuinmreHa 11 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenne cBeta (B YAaCTHOCTH, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCcTBaA yacTull. BosHbl ne bpouns. Jlnuna BoiHb! 1e bpoiiis u
pasMepbl O0JACTH JIOKAJIM3AIMU JBUXKYIIeWcs dacTtulbl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. /udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
I'eiizenbepra.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CHEKTPOMETD,
dboTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTodddheKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroauoy.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMuUKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monenb aroma
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u nornonieHne GoTOHOB MpU MEPEXOAe aToMa
C OJTHOTO YPOBHS DHEPIUMU HA JPYTOM.



Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.

Habnronenue TMHEHYaToro CeKTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosiHHoi PunOepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Alnbda-pacnaj. DNEKTPOHHBIMH M TO3UTPOHHBIN OeTa-
pacran. [ amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusHUE paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH uznydeHus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sipe. SAnepHbie cuinbl. Jlepekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl DPa3BUTHUSA
AIEPHOU IHEPIETUKHU.

Metonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHas MOAENb apOHOB.

@uzuka 3a npenenamu CrtangaptTHo mozaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHCcTBO pmznueckoi KapTUHBI MUDA.

TexHuyeckne yCTpoMCcTBa U TEXHOJOTHUECKUE TIPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU I OOBIACHEHHS TPUPOIbI
KOCMUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccleqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHeprun CosiHIa U 3BE3.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCIENOBATEIbHOCTU. BHYTpeHHEe cTpoeHue
3BE€311. COBpEMEHHbIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii [lyts — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHbBIE ABIPHI B sSapax
TaJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaGnrogenust 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM IJ1a30M C MCHOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIOKEHUHN JJIsI ONPEIeSICHHs TTOJI0KEeHHUSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKue
3BE3/BI.

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

Pu3nyecKuil MPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maonee NOBTOPEHUE.



O0o001IeHne U cucTeMaTH3alusl Coep KaHMsl pa3enoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usuku uW acTpoHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MUpPA, 3HAYCHUE ONMCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoit Teopuu, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU TIPEACTABICHUIMA
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

WN3yuenne kypca (¢usuku yrayOnéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie noHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3HaHUA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEIUYUHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHsl.

Mamemamuka: pEUICHUE CHUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (QyHKUUU. [Ipu3Haku mNOMOOMS TPEYroJIbHUKOB,
ompeiesieHne MIOIAaU TIOCKUX GUryp u oobeéMa Ted.

Buonozcua: >nexktpuueckue SBICHHUS B JKUBOM mpupoje, KojedaTerabHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIoIIeW  cpesbl,
yIbTPa3ByKOBasi JAMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
TeJN, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHau3.

T'eozpaghua: wmarHuTHplE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTop MEPEMEHHOr0 TOKA, MHIYKIHUOHHAs Ieyb,
JIMHUM DJIEKTpOIEpeay, 3JIEKTPOJABUraTelb, paaap, paluonpuEMHHIK, TEIEBU30D,
aHTeHHa, TenepoH, CBY-meub, ynabTpa3ByKoBas JUAarHOCTUKa B TEXHHKE,



HpOCKLIHOHHBIﬁ armapar, BOJIOKOHHAasA OIITHKA, COJIHCUHAsA 6aTape;1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOMINXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE Pea3alMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENIBHON NESITENBbHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromIerocss  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPakAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYyIpaBJIeHHMM B 0oOpa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NESITENHHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKON TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHONIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTH>KEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyILIETO.

ICTETHYECKOr0 BOCIIUTAHMSA:

e DJCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOH ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oymymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIJIaHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH KU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJIbTYpBI, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIPHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU O (PU3HUKeE.

HEHHOCTA HAYYHOI'O MMO3HAHUA:

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

OCO3HAaHHUE IIEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTh B IIPOIIECCE
U3yYeHUs (PUBUKU OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NeATeIbHOCTh MHANBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENBHO  (OopMyIHMpOBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEATh LENU ACATEIBbHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATHL COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Bba3oBnle ucciienoBareLbCKue 1elCTBUSA:

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKo HAYKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
CoJep>KaHusl, MIPUMEHEHHUIO Pa3INYHBIX METOI0B TO3HAHMS,;

BJIQ/IETh BUAAMH JCSITEIPHOCTH MO TOJyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/aauy,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaxOguTh apryMEHThl JiA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHuUS;

aHAIIM3UPOBAaTh TOJYYCHHBIE B XOJA€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (OpPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KU3HEICSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJICTh HABBIKAMH IOJIyYeHHS WH(popMaruu (QU3NUecKOro coaep kaHus
M3 UCTOYHHUKOB Pa3HBIX TUIOB, CAMOCTOSITEJIbBHO OCYILECTBIATH IOMCK,
aHajgu3, CHUCTEMaTH3alMI0 W HMHTEPHpETauio HHPOpMAIMU pa3TUYHBIX
BUJIOB U ()OPM MPEJICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX H
OpraHU3allMOHHBIX 3a7a4 C COOJIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus WHGOpPMAIlUM W 1IEJIEBOW ayJAUTOpUM, BBIOUpas
ONTUMAJILHYIO0 (POpMY TIPEJCTABICHHS U BU3yaJIU3alIUH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-YpPOUYHOMH
NEATEIbHOCTH;

pacrno3HaBaThb IPEINOCBUIKM KOH(MJIUKTHBIX CHUTyallMii U cMsr4arhb
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJb30BaTh  IpEUMyIleCTBA  KOMaHIHOM MU
WHINBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX JIEHUCTBHI C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTAaBJIATH IIIAH
JNEUCTBUMN, paCIpPeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOI0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILLECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3TUYHBIX
CUTyallUsiX,  IpPOSBIATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENTFHO ~ OCYIIECTBIISITh  MO3HABATEIbHYIO JICSITENHLHOCTh B
oOnmacTu (U3UKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmMyIHMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTABIISITh IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHYECKOW pabOThl ¢ y4ETOM UMEIONINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUYTCHUIA;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacmMpaATh paMKH  y4eOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOpP, apryMEeHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduiekcuM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MNPUEMBI pedIIeKCUU JIJIi OIEHKH CHUTyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

IPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mporecce AOCTHKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHsS y OOYy4YaroIIUXCs

COBEPIIICHCTBYETCS AOMOITMOHAIEHBIN WHTEJUICKT, TIPEAMOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HIMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPAaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIHOCOOHOCTh AJaNTHUPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIiexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHUMATh SMOIMOHAILHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYIIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pasperiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3UKK B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DPU3HUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHSl NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLECCOB (SBJICHUM): HHEpLMalbHas cHUCTeMa OTCYETA, aOCONIOTHO
TBEpIOE TEJIO, MaTepHUalibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedgopmaius, aOCOIIOTHO
yIpyroe u adCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Teja, UIealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath yclIOBUs (IpaHHULbI, 00JIACTH) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh HCTIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (DOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBaHusa [anunes AJis CKOPOCTH M TEepeMelieHus,
3akoHbl HplOTOHAa, mpuHOMI ~ OTHOCUTENBbHOCTH [ amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAaHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHHMYECKOW HSHEpruw,
yCIIOBUSI paBHOBECUS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOe BBIpa)KEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbca U
MEXaHWYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moJokeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMHUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBWKEHMS W KOHLIEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIepaTypol, YpaBHEHHE
MenneneeBa—Knamnepona, TmepBbld 3aKOH TEPMOAWHAMMKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIECcax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULIHNHU DIEKTPUUYECKUX
MoJIeil, IpU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
LHENMW W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JleHuna,
npaBuia Kupxroda, 3akonsl dapajes A1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Yys BEITUYUHBI:
nepeMeIIeHe, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CUIIa,
MOMEHT CWJIbI, JaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOPEHHE, CHJIA TSHKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUS, MOIIHOCT,
DHEPrus B3auMOJIEHCTBUS Tena ¢ 3eMiéil BOIM3M €€ MOBEPXHOCTH,
SHEprusi ynpyroil aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abcoJIfoTHas TeMmmepaTypa Teja, padoTa B TEPMOIMHAMUKE, BHYTPEHHSIS
DHEPrUs WACAIBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JIBUTATEIIS; AJICKTPUUECKOE T0JIe, HANIPSKEHHOCTD YJIEKTPUYECKOTO TOJIS,
HaMpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WM 3apssKeHHOro Imapa B
BaKyyM€ MU B JUAJIEKTPUKE, MOTEHIHAT HJICKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMAJNOB, AJEKTPOABIKYIIAs CUJa, CWIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, JJIEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C TMOCIeI0BaTeIbHBIM U
napajuiesIbHbIM COEMHEHUEM PE3UCTOPOB, SHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JBWKEHHE YacTHUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPpUCTAILTN3aIlsl, HaPaBICeHHOCTh
TeIUIonepeaayu, 3JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYUHBI OT
OPYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YyJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BHUIE TPaPUKOB ¢ YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeJaTh BEIBOBI 110 PE3yJIbTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE H3MEPEHHs (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON THUIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenioKEeHHOU
TUIOTE3bI;

co0Jiro1aTh paBujia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydueOHOro »JKCIHEpPUMEHTa, IMpakTUKymMma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJIEIb0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKONl MoOJeNu, OTBEYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKuX TEOpUil TpPH MCIOIH30BAHUM MATEMAaTHUYECKUX METOJIOB
peleHus 3a1a4, MPOBOAUTH PacuEThl HA OCHOBAaHMHM UMEIOIINXCS TaHHBIX,
aHaJIM3UpPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbl PELICHUS C
y4€TOM TOTYYEHHBIX PE3YJIbTAaTOB;

pemath KadeCTBEHHBIE 3a/Jauyd, TpeOylolrue NPUMEHEHHs 3HAHUNA U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIlUN 3HAHUN U3 IPYTHX
NPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI C OOpPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUe SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKW W TEXHOJOTUW JUIsl JlajJbHEHIIero pa3BUTHUA YE€JIOBEYECKOTrOo
00IIIEeCTBA;



MPUMEHSTH pa3lInuHble CIOCOObl paboThl ¢ HHpOpMaIend (PU3NIECKOTO
COJIEp)KaHUsI C HCIOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHON u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUSI U UHTEPIPETAIINH
uHdopMaIuU, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHANMM3UpOBaTh  MOJy4aemMylo  UWHGOpMAlMi0O U OIEHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHWUH, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpMAIIUY;

MPOSIBIISITH OpraHU3aIMOHHBIC " NO3HaBaTeNbHbIC yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAITMOHATFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalUsIX, aJI€KBATHO OLICHWBATh BKJIAJ Ka)XJO0ro U3
YYaCTHUKOB TPYIIIHI B pEHICHHE pacCMaTPpUBAEMO MTPOOIIEMBI;

IPOSIBIATHE MOTUBALUIO K Oyaymien npohecCUOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHMMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MUpPa, POJib aCTPOHOMUU B
IPAKTUYECKOM  JICITEIPHOCTH YEJIOBEKAa U  JAJIBHEUIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, pons (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nUecKoi KapTHHE MHUPA, MeCTO (U3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUM O IPUPO/IE;
pa3ivyarth YCIOBUSI MPUMEHUMOCTH Mojeled (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTUICCKUNA MasTHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKHE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBaHTOBOW MOJIEJIN CBETA;

paznuyaTth ycClIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMArHUTHOM  WHAYyKUMH, TpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM I€MU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIHUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCH U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboTorpdexra, mepBpld U BTOpPOW mocTynarsl bopa, mOpUHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOTO YMCEN U DHEPTUU B AJIEPHBIX PEAKIMUAX, 3aKOH
PaJMOaKTUBHOTO pacnania);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Yys BEITUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, SJIEKTPOJBIKYILAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYILAS. CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DSHEPrusl,
DHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
AJIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIHS, pE30HAHC, UHTEep(EepeHITUs
BOJIH, Judpakius, JTUCIIEPCHUs, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
dotosnextpuueckuii rhdext (dororddexr), ambda- u Oera-pacmambi
Aa5ep, raMMa-u3ilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONpENIENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
U PacCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKON
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLUHU 3BE3 U BeenenHoii;
MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl IMOJYYEHHOM 3aBHCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
HNOTPEIIHOCTE  M3MEPEHHUH, JenaTb  BBIBOJABl IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOAUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0uro1aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpATh
(du3nuecKkue MOJenH, OTBeYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSATH
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3HUYECKUX TEOPUI
IpU HUCIIOJIB30BAHUM MAaTeMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pE3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOylolue NPUMEHEHUs 3HAHWM H3
pa3HBIX pa3leNoB Kypca (QU3UKH, a TAaKKE MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3NYECKue SBICHUS;

UCIIONIb30BaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLIUAIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESATEIIbBHOCTH 4YEJIOBEKA, CBSA3aHHOM C (PU3MYECKUMM IpOLIECCaMU, C
HO3UILMI 3KOJOTUYECKON O0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHIKEHHUN



HAyKH W TEXHOJOTUW Ui JadbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSATh Pa3IudHbIC CIIOCOOBI PabOThI ¢ MHpOpPMANHUEH (PU3NISCKOTO
CONEPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTMH JUISI TIOMCKa, TEPEepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIIPHOM WH(GOPMAIUHU, CTPYKTYPUPOBAHUS ¥ UHTEPIPETALINH
uH(OpMaIMHU, TOMYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANMM3UPOBAaTh  MOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWUW, TaK U HA OCHOBE
aHaJu3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHu3aIliOHHbIE u MMO3HaBaTEIbHbBIC YMEHHUS
CaMOCTOSATEILHOTO  TNPHOOPETeHHWs HOBBIX 3HAHWKA B TIpoIecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAOOT;

paboTaTh B TpyNIe C MCIOJHEHHUEM pa3IMYHBIX COIHUAIBHBIX POJICH,
IJIaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACIISATh JACATEILHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHHBATh BKJIAJ KaKJIOTO M3
YYaCTHHKOB TPYIIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITE MOTUBAIMIO K Oyaymied mpodeccHoHaTbHOW IeATeIbHOCTH 110
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
’ TIepeXOo/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

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




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHOoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHuTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOMH Ayanu3m 15

4.2 ®uszrka aroma 5

43 @du3MKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U acTPOPU3UKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIbBHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyectBo yacos
Ne
o/ Tema ypoka KonTpo IpakTnyec
I Bcero  sabHBIE KHe
padoThI padoThI
1 Oduzrka — pyHIaMeHTalbHas HayKa O PUPOJIE 1
2 HayuHblif MeTO1 TO3HAHKS M METO/IbI HCCIIE0BaHNUS (DU3UUECKUX SIBICHUN 1
3 DKCHepUMEHT U TeOpus B IIpolecce MO3HaHus mpupoibl. Habmonenue u S5KCrepuMeHT B 1
¢duzuke
4 Crioco6b1 m3MepeHns (HU3NIECKUX BETUINH 1
5 AOCOmI0THAs M OTHOCUTENIbHASI TOTPEIIHOCTH U3MEPEHUN (DPU3UUYECKUX BETUNYHH 1
6 Moz[enyipOBaHHe B (usuke. Porib u MecTo ¢bu3uKH B (I)OpMI/IpOleHI/II/I COBPEMEHHOU 1
Hay4YHOW KapTHUHBI MUPA, B PAKTHYECKOMN NESITEILHOCTH JTIOACH
7 Mexanunueckoe nBuxkenue. Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUUECKOTO 1
neuxkeHus. [Ipsimast u oOpaTHas 3a7a4uu MEXaHUKH
3 Pannyc-BekTop MaTepHaibHOM TOUKH, €r0 TPOEKIIMU HAa OCU KOOpAHHAT. TpaekTopusi. 1
[Tepemenienue. CxopocTh. X nmpoekinu Ha OCH KOOpJUHAT
9 PaBHOMepH(V)e npsIMOJTMHEHOE JIBIKeHue. [ padudeckoe onrcanne paBHOMEPHOTO |
MPSIMOJIMHEHHOTO JIBU>KEHUS
10 CnoxeHue nepeMenieHnii u ckopocteil. Perenue 3agau 1
11 HepaBHomepHoe nBukeHre. MrHOBEHHAasi CKOPOCTh. Y ckopeHue. [Ipsamoinnneitnoe 1
JIBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'pacduueckoe onucanue NPSIMOIUHEHHOTO TBUKEHHS C TOCTOSHHBIM YCKOPEHHUEM 1
13 CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO MaieHus. 3aBUCUMOCTh KOOPJIMHAT, 1
CKOPOCTH, YCKOPEHHS OT BPEMEHH U UX Tpaduku
14 JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY 1
15 KpuBonunerinoe npmxeHue. J[BU>keHUE 10 OKPYKHOCTH. YTJIOBas U JMHEHWHAS] CKOPOCTb. 1

IIepuon u yacrora. LIeHTpOCTpEMUTENIEHOE U IIOJIHOE YCKOPEHUE




16 KoHntpoinbnas padora o teme "Kunemaruka" 1

17 IlepBsiif 3akoH HptoToHa. MHEpunanbHble cucteMbl oTcuéTa. [I[puHIMI OTHOCUTENBHOCTH 1
lNannies. HennepuuanbHbele CHCTEMBI OTCUETA

18 Cuita. PaBHonelicTBytomas cuia. Bropoit 3akon Hetorona. Macca 1

19 B3anmopencrteue ten. Tperuit 3akod HeroToHa 1

20 [Ipuniun cynepno3unuu cuil. Pemienue 3a1a4 Ha npuMeHeHrne 3akoHoB HproTOoHA 1

21 3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MaCChI 1

22 Cuna TsDKeCTH M YCKOpeHHe CBOOOIHOTO MaIeHuUs 1

23 JIBukeHre HeOECHBIX TeJ U X UCKYCCTBEHHBIX CIIYTHUKOB. [lepBas kocMudeckas 1
ckopocTh. 3akoHbl Kemepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1

75 Cuna tpenus. [lpupona u Bubl cui TpeHus. JIBrkeHue B )KUIKOCTH U Ta3e ¢ yUETOM CUJIbI 1
CONPOTHUBIICHHUSI CPE/IBI

26 Hasnenue. 'mapocraruueckoe aapiaeHue. Cuia ApxuMmena 1

27 AOcomoTHO TBepoe Teino. [loctynaTenbHoe U BpalaTeabHOE IBIKEHUE TBEPJIOTO Tela 1

28 MOMEHT CuiIbl OTHOCUTENIBHO OCH BpameHus. [limedo cusl 1

29 CrnosxeHue cuil, IpUIOKEHHBIX K TBepAoMY Tely. LleHTp TskecTu Tena. YcinoBus 1
paBHOBecCHUsI TBEpIOTO Tena. Buasl paBHOBecHs

30 Pemenue 3anau 1

31 Kontponbnas padora no teme "Iunamuka. CtaTuka TBepJoro Tena" 1

32 NMnynec MmaTepuabHOM TOUYKH, CUCTEMBI MATEpUAIbHBIX TOYEK. LIeHTp Macc cucreMsl 1
MaTepualbHbIX ToueK. Teopema 0 JBUKEHUHU LIEHTPa Macc

33 NmMnynbe cuibl 1 M13BMEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHHs UMITyJibca. PeakTuBHOE 1
JIBIDKCHUE

34 MoMeHT nMITysbca MaTepUAIBHON TOUKH. [IpencraBnenne o cOXpaHEeHMM MOMEHTA 1
MMITYJIbCa B [IEHTPAJIbHBIX MOJISX

35 Pemenue 3amau 1

36 PaGora cuibl Ha MaoM U Ha KOHEUHOM TepeMenieHnu. ['paduueckoe npeacraBieHne 1
paboThI CHITBl. MOIITHOCTH CHITBI

37 Kunerndaeckas sHeprus. Teopema 00 N3MEHEHHH KHHETUYECKON YHEPTUU MaTEpHATbHOU 1




TOYKHN
HOTGHHI/IaHBHBIC M HCIIOTCHIHMAJIBHBIC CUJIbI. HOTCHHI/IaHBHaH OHEPIuUs. BTOpaﬂ

38 KOCMHYECKasi CKOPOCTh !
39 Tpetbst KocMuyeckast CKopocTh. CBsi3b padOTHl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM 1
MEXaHUYECKON IHEPIrUU CUCTEMBI TeJl. 3AKOH COXPaHEHUsI MEXaHUYECKON SHEPrun
40 VYrnpyrue u Heynpyrue CToJKHOBEHUS. Y paBHEHUE bepHysuin 1Jisi uaeanbHON KUJIKOCTH 1
41 KoHTtposbHast pabota mo Teme "3aKOHbI COXpaHEHHUs B MEXaHUKe" 1
40 PasBurtune npencrasienuii o npupose rerotsl. OcHoBHbIe monoxkeHust MKT. Tuddyzus. 1
BpoyHOBCKO€E IBH>XKEHHE
43 CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPbIX Tell. XapakTep IBUKEHUS U B3aUMOICHCTBUS 1
YaCTHI] BEIIECTBA
44 Macca u pazmepsl mosiekyn (atomoB). KonraectBo BemectBa. [loctosiHnas ABoraapo 1
45 Temneparypa. TeroBoe paBnoBecue. [lkana [lenbcust 1
46 Pemenue 3anau 1
47 Nneanbueiii ra3. I'a3oBble 3aKOHEI 1
48 VYpaBuenne MenneneeBa-Kianeiipona. Pemenue 3agau 1
49 AbcomoTHas TeMieparypa. 3akoH JanbToHa 1
50 N3omporeccrl B U1€aJIbHOM T'a3€ C MOCTOSSHHBIM KOJIMYECTBOM BEIlIECTBA 1
51 ['padmyeckoe mpencTaBiIeHe U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa 1
52 OcHoBHoe ypaBHeHue MKT 1
53 Pemenne 3amau 1
s4 CBs3b a6COJ'II(3THOI7[ TeMIICPATyPEI TEPMOJANHAMUYECKON CUCTEMBI co cpenHei 1
KHMHETHUYECKOM 3HEeprueil MocTynaTeIbHOr0 TEMIOBOIO JBUKEHHUS €€ YaCTHI]

55 O6o06menue u cucreMarusanus 3HaHui o reme "OcuoBst MKT" 1
56 KonTtponsHas padora o Teme "OcHosl MKT" 1
TepmoanHaMuueckas cuctemMa. 3ajanue BHeIHUX ycnoBuid uist T/l cucrembl. BHennue u
57 BHyTpeHHME ntapaMeTpsl. [lapamerpsl T]] cuctemspl Kak CpeTHUE 3HAUCHUS BEJIMYHH, 1

OMUCHIBAIOLIUX €€ HA MUKPOCKOITMYECKOM YPOBHE
53 Hynesoe nauano repmoanHamuku. CamonpousBoiibHast penakcauus T/ cucteMsl K 1

TEIJIOBOMY PaBHOBECHIO




59

MOI[GJ'IB HACaJIbHOT'O ra3a B TCpMOJUHaAMUKCE. VcaoBus IIPUMEHUMOCTHU 3TOM MOACIn

60 VYpaBuenue MenaeneeBa-Kinanelipona u BblpaxxeHUe /1711 BHYTPEHHEN SHEPrUn

61 BripaxkeHue 17151 BHyTpeHHEH SHEpPruu 0JJHOATOMHOTO UealIbHOTO Ta3a. KBazucraTtuueckue
Y HECTATUYECKHUE MPOLIECCHI

62 DnemMeHTapHas paboTa B TepMOAMHAMHKE. Brrarciienne paboThl mo rpaduky mporiecca Ha
pV-nuarpamme

63 Tennonepenava kak crocod u3mMeHeHus BHyTpeHHen sneprun T[] cuctemsr 6e3
COBepIIEHHs pabOTHI

64 KoHBekuus, TernaonpoBOAHOCTb, U3ITYUEHUE

65 KonuuecTBo Termnotel. TermnoémMKocTh Tena. Y aenbHas U MOJIsipHasl TeII0EMKOCTH
BEIIECTBA. Y IeIbHAs TEIUIOTA CrOPaHUs TOIUIMBA

66 Pacuér konuuecTBa TEIIIOTHI IIPU TEILIONEpEIade

67 [onstue 06 aguadbaTHOM nporecce. [lepBrIii 3aKOH TEPMOAMHAMUKI

68 KonnuectBo TennoTsl v paboTa Kak Mepbl ©3MeHeHUs! BHyTpeHHel sHepruu T/] cucrembl

69 BTopoii 3ak0H TepMOAMHAMUKY ISl PABHOBECHBIX M HEPABHOBECHBIX MTPOIIECCOB.
HeoOpaTuMoCTh MpUPOTHBIX MPOIIECCOB

70 ITpuniume! gerctBus TermnoBbix MamuH. KIT/]

71 MaxkcumansHoe 3Hauenue KII. [lukn Kapuo

72 Pemenue 3agau

73 3KOJ‘IOFI/I‘I€CISI/I€ ACIIEKThI UCIIOJIb30BaHUS TEIUVIOBBIX JIBUTaTENeil. TermoBoe 3arps3HeHne
OKPY’KaloIleH cpebl

74 Pemenue 3anau

75 O06o0menue u cucreMarusalus 3Hanni mo teme "TepmoaumHamuka. TermtoBbie MammHb"

76 Kontponbnas padora mo teme "TepmoanHamuka. TernmoBsie MamiHb!"

77 [Tapoo6pa3oBanue u KoHAeHcalus. Vcriapenue u kunenne. Y ieiabHas TerioTa
napooOpa3oBaHUs
Haceiennsie u HeHachleHHBIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD TJIOTHOCTH U

78 JIaBJICHUS HACHIIIICHHOTO Tapa OT TeMIEPATYPhl, UX HE3aBUCHUMOCTh OT 00BbEMa
HACBIIIIEHHOT0 Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JIABJICHUS B )KHJIKOCTH

79 Brnaxxnocts Bo3yxa. AGCONIOTHAS M OTHOCUTEJIbHAS BIAXKHOCTh




80 Penrtenue 3anau 1

81 Teépnoe Teno. Kpucrammmyeckue u amopdHsbie Teaa. AHU30TPOIHS CBOMCTB KPUCTAIIOB 1

82 [InaBneHue u KpucTaum3anus. Y AeibHas TerioTa miasinenus. CyoauManms 1

’3 Hedopmaruu TBEpaOTO Tena. Pactskenue u cxarue. Casur. Moayins FOnra. [Ipeaen 1
ynpyrux aedopmaruii

’4 TennoBoe pacimmpeHue XUAKOCTeH U TBEPABIX Tell. AHTAPMOHU3M TEIIOBBIX KOJIeOaHUI 1
YaCTHUI[ BELIECTBA

85 [IpeoOpazoBanme FHEPTUU B (Pa30BBIX MEPEX01ax 1

86 YpaBHeHUE TEIIOBOTO OanaHca 1

87 Pemenue 3amau 1

33 IToBepxHocTHOE HaTsKeHHe. KanmiuapHble sABieHus. [[aBieHne noa UCKpUBJIECHHON |
MOBEPXHOCTHIO kuiKocTu. Popmyna Jlamnaca

89 O06o01IeHre U cucTeMaTr3alisl 3HaHUH 110 TeMe " ArperaTHbie COCTOSIHHS BEIIECTBA. 1
®da30Bble Epexobl"

90 KontponbHas padota o Teme "ArperaTHbie COCTOsIHUS BelecTBa. Pa3oBbie MepexoInl" 1

9] DneKTpu3anus Tel U €€ MposIBICHUS. DJIEKTPUUECKUi 3aps. JIBa BUa 3JIEKTPUUECKUX 1
3apsiioB. [IpoBOTHUKY, TUATIEKTPUKH U TTOTYIIPOBOHUKU

92 DOneMEeHTapHBINA ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUs AIEKTPUUYECKOTro 3apsia 1

93 B3aumoneiictue 3apsinoB. Toueunsie 3apsiibl. 3akoH Kynona 1

94 Pemenue 3amau 1

95 Onekrpuueckoe noje. Ero aelicTBue Ha 3JeKTPUUECKUE 3apsbl 1

96 Hanpsoxéanocts anektpuueckoro nois. [Ipo6uslii 3apsa. JIMHUN HanpsHKEHHOCTH |
AIIEKTPUIECKOTO T10JIsI. OTHOPOHOE IIEKTPUIECKOE TI0JIe

97 IToTeHIMaTbHOCTh AIEKTPOCTATHYECKOTO MOJIsl. PA3HOCTh MOTEHIIMAIOB U HAPSIKEHUE 1

98 [ToTentmanpHas YHEPTUS 3apsiia B dJEKTpocTaTHIeckoM moje. [lorermuan 1
AIEKTPOCTATUYECKOTO MOJS

99 CBs13b HAPSKEHHOCTH TOJISI U PA3HOCTU MOTEHIIMAJIOB JIJISl 3JIEKTPOCTATUYECKOTO OIS 1

100 [IpuHIKN cynepno3uuu JIEKTPUIECKUX MO 1

101 Pemenue 3anau 1

102 [Tome Toueunoro 3apsna. [Tone paBHOMEpHO 3apsiKEHHOUN cepbl 1




[Tone paBHOMEPHO 3apsHKEHHOTO 1o 00bEMY apa. [lone paBHOMEPHO 3apsiKEHHOM

103 . 1
0ECKOHEYHOM! MII0CKOCTH
104 IIpoBOIHHKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3aps/IOB 1
105 JIMBNEKTPUKHY U ITOJIYIPOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE 1
106 Konnencarop. DnekTpo€MKOCTh KOHACHCATOPA. IIEKTPOEMKOCTh IJIIOCKOT0 KOHASH CaTOpa 1
107 [TapannenpsHOE COEMHEHNE KOHIEHCATOPOB 1
108 [TocnenoBarenbHOE COETMHEHUE KOHACHCATOPOB 1
109 DHeprusi 3apsyKEHHOI0 KOHJIEHCaTopa 1
110 Perenue 3agau 1
111 JIBro>keHue 3apsiKEHHON YaCTHUIIbl B OJTHOPOJIHOM DJIEKTPUUYECKOM TMOJIe 1
112 Perenue 3agau 1
113 O06o01IeHre 1 cucTeMaTr3alsl 3HaH|K 1Mo TeMe "DJIeKTpruIecKoe moJe" 1
114 KoHnTposnpHas padora o Teme "DnekTpudeckoe mose" 1
115 Cuna toka. [TocTossHHBIN TOK. Y CI0BUSI CYILIECTBOBAHUS IIOCTOSIHHOIO JIEKTPUYECKOTO 1
TOKa
116 Hcrtounuku Toka. Hanpsokenne u 31C 1
117 3akoH OMa AJ1s y4acTKa LEenH. DJIEKTPUIECKOE CONPOTUBIICHUE 1
118 3aBUCUMOCTh COMPOTUBIIEHUS OAHOPOJAHOIO MPOBOJIHMUKA OT €T0 IJIUHBI U IIOMIAIN 1
MONEPEYHOI0 CEUEHUs
119 VY nenpHOE CONMPOTUBIIEHUE BellecTBA. Penenue 3amau 1
120 [locnenoBarenbHOE, MapauiebHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB 1
121 Pacuér pa3zBeTBiEéHHBIX dnekTpudeckux nemnei. [Ipasuna Kupxroda 1
122 Pemienue 3agaa 1
123 Pabora snexrpuueckoro Toka. 3akon Jlxoyns —Jlenna 1
124 Pemienue 3agaa 1
125 MontHOCTh 3JEKTPUYECKOT0 TOKA. TernoBasi MOIHOCTb, BbIIEIsIEMast HA PE3UCTOPE 1
126 Pemenue 3anau 1
127 O/1C u BHyTpeHHEe CONPOTUBJIEHHE HCTOUYHUKA TOKA 1
128 3akon Oma 11 MOJTHOM (3aMKHYTOM ) AJIEKTPUIECKOM TeTH 1
129 Pemenue 3amau 1




130 MonIHOCTh HCTOYHUKA TOKA 1
131 KopoTkoe 3ambikaHue 1
132 KonpaeHncarop B 1ienu nocTOSHHOTO TOKA 1
133 Penrtenue 3amau 1
134 Pemenue 3anad no treme "[loCTOSHHBIN IEKTPUUECKUN TOK" 1
135 Pemenue 3anay no teme "IlocTossHHBIN 51eKTpUYECKUl TOK" 1
136 Pemenue 3anay no teme "IlocTossHHBIN 51eKTpUYECKUl TOK" 1
137 O6o06menne u cuctemMaru3anus 3HaHui 1o Teme "[10CTOSIHHBIHN IeKTpHUIecKuii TOK" 1
138 KonTtponbHast padora o Teme "[10CTOSIHHBIN 3IeKTPHUECKUI TOK" 1
139 DJeKTpruyecKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DJIIEKTPUUECKUI TOK B METaJIaX. 1
CBepXIpoBOAMMOCTD
140 DIIEKTPUYECKHUI TOK B pacTBOpaxX M paciljiaBax 3JICKTPOIUTOB. 3akoHbl Dapajes 1t 1
AJIEKTPOIIU3a
141 DJIEKTpUUYECKUH TOK B razax. [lnazma 1
142 DNeKTpUUecKHil TOK B BakyyMe. BakyymHbIe IpUOOpHI 1
143 DNEKTPUYECKUN TOK B TIOJTYIPOBOJHUKAX 1
144 [TomynpoBOIHUKOBBIE TPHOOPHI 1
®u3nueckuil NpakTUKyM 1o Teme "M3mepeHune cuiibl TOKa U HanpspKeHUs B LENU
145 HOCT'(')SIHHOFO TOKa IpHU HOMOI\I’H/I aHaHOFOBLIXV 1 TU(DPOBBIX U3MEPHUTEIBHBIX MTPUOOPOB" 1
win "3HaKOMCTBO ¢ 1M (dpoBoit 1abopaTtopueii o ¢usuke. [Ipumeps! u3MepeHus
(GU3UYECKUX BEJIMYUH MPU TTOMOIIY KOMITBIOTEPHBIX JATYUKOB"
146 Du3NUecKuil TPaKTUKYM EIO TeMe "I/I‘:«‘:yquI/Ie HEPAaBHOMEPHOTO JBUKEHUS C LENbIO 1
OTIpeJIeTICHUsI MTHOBEHHON CKOPOCTH
®u3nyecKuil MpakTUKyM 1o TeMme "M3MepeHne yCKOpeHus pHu NpsIMOJIMHEHHOM
147 PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM mockoctu" uinm "HecnenoBanue 1
3aBUCUMOCTH MyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JIBH)KCHHH "
148 ?)Mmqecmlﬁ MPaKTUKyM 10 TeMe "M3Mepenne yCkopeHus: CBOOOTHOTO MafeHus" Hiin 1
N3yuenne nBmxeHus Tena, OpOIIEHHOT0 TOPU30HTAIBHO"
®u3nueckuil TpakTUKyM 1o Teme "M3yueHne IBUKEHUs Tella IO OKPYKHOCTH C
149 MOCTOSIHHOM MO MOJYJI0 CKOpocThio" min "MccnenoBanue 3aBUCUMOCTH NEPUOIA 1

oOpamieHnss KOHMYECKOr0 MasiTHUKA OT €r0 MapaMeTpoB"




150

151

152

duznyeckuil MpakTUKyM 1o teme "M3Mepenne paBHOJECHCTBYIOLIEH CUIIbI IPU JIBUKEHUU
Opycka 1o HakJIoHHOM miockoctu" uinu "[IpoBepka runoressl 0 HE3aBUCUMOCTH BPEMEHU
JBUXKEHHS OpyCKa MO0 HAaKJIOHHOW TUIOCKOCTH Ha 33JJaHHOE PACcCTOSTHUE OT ero Macchl"

dusznyeckuil mpakTukyM 1o teme "MccienoBanve 3aBUCMMOCTH CUJT YIIPYTOCTH,
BO3HHKAIOIINX B MIPYKUHE U PE3HHOBOM 00pasiie, oT ux aedopmanuu” uinn "M3yyenue
JIBI)KCHUSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErKuii 6J0K"

®dusndeckuit mpakTukyM 1o Teme "M3mepenune koddduireHTa TpeHus 1Mo BeITUIHHE
yrioBoro kodddunuenta 3apucumoctu Frp(N)" nnm "MccnenoBanue nBrmxeHus Opycka mo
HAKJIOHHOM IJIOCKOCTHU C IepeMeHHbIM KodddunimenToM Tpenus" wiu "M3yuenue
JIBUKEHMSI TPy3a Ha Bally C TpeHUEM"

153

®dusnueckuit mpakTukyM 1o teme "HccnegoBanue ycnoBuid paBHOBECHS TBEPIOTO Telia,
MMeEIoIIEro ock BpaueHusa" win "KoHcTpyrnpoBaHUe KPOHIITEHHOB U PACUET CUIT
ynpyroctu" wiu "VM3yueHne ycToMunBOCTH TBEPAOIO TENa, UMEIOLIETO IO b OOphI"

154

®uznyeckuil NpakTUkyM 1o teme "M3mepenue ummynbca Tena o TOpMO3HOMY ITyTH" WM
"H3mepeHue cuiibl TATH, CKOPOCTU MO 3JIEKTPOMOOUIIS U MOLTHOCTH CHJIBI TATH" WU
"CpaBHeHHE U3MEHEHHS UMITYJIbCa TeJla C UMIyJIbcoM cuitbl" win "HcciaenoBanue
COXPaHEHHUs UMITyJIbCa IIPU YIIPYTroM B3anuMoaelcTBun" uinn "M3mepenne KHHETHYECKON
SHEPruM Teja M0 TOPMO3HOMY ITyTH"

155

156

dusnueckuil npakTUKyM 1o TeMme "M3yueHne u30TepMUIecKoro npouecca (peKOMeHI0BaHO
ucrosb3oBanue nudposoit madboparopun)" unu "M3ydenne n3oxopHoro mporecca uiu
"N3yuenue nzobapuoro npouecca" uinu "lIpoBepka ypaBHeHHs cOcTOSHUSA"

®uznyeckuil NpakTUKyM 1o TeMe "M3mMepenue yaenbHOoN TeMI0EMKOCTH" NI
"UccnenoBanue mpoliecca ocThiBaHus BemecTBa" win "HccnenoBanue annadaTHOro
npouecca” win "M3ydeHne B3aUMOCBS3H SHEPTUU MEKMOJIEKYIIIPHOIO B3aUMOJEHCTBHS U
TEMIIEpaTypbl KHIIEHUS )KUIKOCTEH"

157

158

®usnueckuil NpakTUKyM 1o Teme "M3ydeHne 3akOHOMEPHOCTEN UCITapeHUs KUAKOCTEN"
wim "M3Mepenne ynenpbHON TEIIOTH IU1aBiieHus abaa" uiam "M3ydeHue cBONCTB
HaChIIIEHHBIX MapoB" win "M3Mepenne abCcoIOTHON BIaXKHOCTH BO3/4yXa U OLIEHKA MACChI
napoB B nomenieHun". M3mepenue koa¢puimenta noBepXHOCTHOIO HATSHKEHUS

dusnueckuii npakTUKyM 1o Teme "Habmoqenre npeBpalieHus SHepruu 3apssKeHHOTO
KOHJIEHCATOPa B SHEPTHIO U3IIydeHHs cBeTouoaa" uin "M3ydeHne npoTekanus Toka B
LIeNH, coiepaKalliell KoHaeHcaTop" win "Pacnpenenenne pa3HOCTH NOTEHIIMAIOB
(HampspKeHMsl) IPU MOCJIEA0BaTEIbHOM COEIMHEHUHU KOHEHCATOPOB"




duznyeckuil mpakTUKyM 1o teme "MccienoBanue CMEIIaHHOTO COEIMHEHUST PE3UCTOPOB"

159 i "M3mepenue yaenbHOro ConpoTUBIeHus MpoBoiHUKOB" unu "VccnenoBanue 1 1
3aBHCUMOCTH CHUJIbI TOKA OT HAIPSKEHUS JJIS JIaMITbl HaKaJIMBaHUs"
®dusnueckuit mpakTukyM 1o Teme "Habmonenue anexrponuza” nium "M3mepenue 3apsaa

160 OJIHOBAJICHTHOT0 MoHA" niK "MccienoBanye 3aBUCMMOCTH COIIPOTUBIICHUS 1 1
TepMope3ucTopa ot Temneparypbl’ win "CHITHE BOIbT-aMIIEPHON XapaKTEPUCTUKHU Juoaa"

161 PesepBHbIil ypok. O000IIeHNE B cUcTeMaTH3alus 3HaHu# 1o Teme "Kunemarnka" 1

162 PesepBHblil ypok. O60011IeHHE U cCTeMaTH3anus 3HaHuii mo teme "J{unamuka" 1

163 Pe3e£)BHLH7I ypok. O0o01ieHue u cuctemMaTu3anus 3Hanuil no Teme "CtaTuka TBEPIOTO 1
Tena

164 PeBepBHH%’I ypok. O00011IeHrEe U cucTeMaTH3aIuUs 3HaHUH 110 TeMe "3aKOHbBI COXpaHEHUS B 1
MEXaHUKe

165 PesepBHbIii ypok. O606H16H1:Ie u CI/ICTHGMaTI/ISaIII/IH 3HaHu# 1o TeMe "OCHOBBI 1
MOJICKYJISIPHO-KUHETHUECKON TEOPHH

166 PesepBHrlit ypok. O600IIeHHE U cCUCTeMaTH3alus 3HaHui 1o teme "TepmoauHaMuka. 1
TennoBbie MauHb!"

167 Peseprublil ypok. O60011IeHIE U cCCTeMaTH3allksl 3HAaHUU TI0 TeMe "ArperaTtHbie 1
cocTosiHUs BenlecTBa. @a3zoBble nepexoas”

168 PesepBHblil ypok. O000IIeHHE U CUCTeMAaTH3allHs 3HaHU 1o TeMe "DieKkTpudeckoe moie" 1

169 Pe3epBHbIit YPOK. 0?06111er16 U cucteMaTtu3aius 3HaHui mo teme "TlocTosHHbBIN 1
3JIEKTPUUYECKUNA TOK

170 Pe3epBﬁIHI7I ypok. O0o01IeHue 1 cucTeMaTH3alus 3HaHui mo Teme "ToKH B pa3ITU4HbBIX 1
cpemax

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




11 KJIACC

KoauuecTBO 4acoB

Ne
o/ Tema ypoxa Kontpo IpakTnyec
I Bcero  abHBIC KHe
padoThI padoThI
1 B3anmopeiicTBrE OCTOSIHHBIX MAarHUTOB U MPOBOJAHUKOB ¢ TOKOM. MarHutHoe mnouie. |
I'mnoTesa Ammepa
) Bekrop marHuTHOM MHAYKUMU. [IpMHIMI CylIepno3uIMY MAarHUTHBIX ITosel. JInHun |
MarHUTHOW MHIYKIIUH
3 MaruauTtHoe 1nosje npoBoJHUKA ¢ TOKOM. OnbIT Dpcrena 1
4 Cwiia Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1
5 Pemenue 3anau 1
6 [TpumeHenue 3akoHa Amnepa. DIeKTPOU3MEPUTENbHbIE TPUOOPHI 1
7 Cuua JlopeHiia, e€ HampaBJIeHUE U MOYJIb. [IBHKeHNE 3apsyKeHHON YacTHIIBI B |
OJIHOPOJAHOM MarHUTHOM I10JIe
8 Pewenue 3anau 1
9 Pa6ota cunel Jlopenna 1
10 Pewenue 3anau 1
11 MarnuTHoe nose B BemecTse. PeppoMarHeTHKH, Iapa- U THaMarHeTUKU 1
12 OcHoBHBIE CBOHCTBa (peppomarHeTUkoB. [Ipumenenue GpeppomMarHeTHKOB 1
13 Pemenue 3agau no reme "MarnutHoe nosue" 1
14 Pemenue 3agaq mo reMme "MaragutHoe mose" 1
15 SIBieHME ANEKTPOMAarHUTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKIIMH 1
16 OJ1C uHAYKIIIHT 1
17 3aKOH AJEeKTpOMarHuTHOM nHaykuuu dapanes 1
18 Buxpeoe anextpuueckoe nosie. Toku @yko 1




19 OJ1C uHAYKIMH B ABMKYIIUXCS TPOBOJHUKAX 1
20 Pemenue 3anau 1
21 [IpaBuio Jlenua 1
22 NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH B IIEMU MTOCTOSIHHOT'O TOKA 1
23 SBnenue camonnaykiuu. I/1C caMouHyKIIMK 1
24 DHeprusi MarHuTHOTO TOJIS KATYIIKH C TOKOM. DJIEKTPOMArHuTHOE IO 1
25 Pemenue 3amau 1
26 O06o01IeHre U cucTeMaTr3alys 3HaHU| 110 TeMe ""DJIeKTPoJuHaMHKa " 1
27 KonTponpHas padora o Teme "DnekTpoguHamMuka" 1
28 Koneb6arenbnas cucrema. CBoOo1HBIE KoteOanus. ["apMoHHUecKue KoJIeOaHus 1
29 Kunematnyeckoe v JUHAMHYECKOE OMTUCAHKE KOJIeOATEIHbHBIX IBIKCHUN 1
30 DHepreTuyeckoe onrcanue. BbIBO AMHAMUYECKOTO OMKUCAHUS TAPMOHUYECKUX KOJIeOaHU |
U3 UX YHEPreTUYECKOro U KHHEMATUYECKOTO ONUCAHUs
31 AMinTyzaa u ¢asa kojaedaHui 1
1 [Tepuona u yactora xonebanuit. [leprnox MaabIX CBOOOTHBIX KOJIEOAaHUN MAaTEMATHUYECKOTO |
MasTHHKA. [leproa cBOOOIHBIX KoJleOaHU IPYKUHHOTO MasiTHUKA
33 3aryxatomue konedanus. BeiHyxieHHble konebanus. Pe3onanc 1
34 ABTOKOIIE0aHUSA 1
35 Pewenue 3anau 1
36 VYpok-koHpepennus "MexaHnyeckue KoyiedaHus B My3bIKaIbHbIX HHCTPYMEHTaX" 1
37 O06o0mIeHne u cucTeMaTu3alys 3HaHui 1o TeMe "Mexannueckue KoneOanus" 1
38 OnexTpoMarHuTHble Kosebanus. KoaebaTenbHbINH KOHTYD 1
39 ®opmyna Tomcona. CBsI3b aMIUTUTYIBI 3apsiia KOHJAEHCATOPA C aMIUIUTYI0M CUJIbI TOKA B |
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs PHEPTUH B UJICATIbHOM KOJIeOaTeIbHOM KOHTYpe 1
41 3aTyxarolye IeKTPOMarHUTHBIE KoieOanus. BeIHY)I€HHBIC 3JIEKTPOMAarHUTHBIC 1




KoJIeOaHus

42 [IepeMeHHBII TOK. Pe3uCTOp ¥ KOHACHCATOP B LENU IEPEMEHHOT0 TOKA 1
43 Karyiika nHIYKTUBHOCTH B LTI MEPEMEHHOIO TOKa 1
44 3akon Oma 111 JIEKTPUUYECKOM 1ENU MEPEMEHHOT0 TOKa 1
45 MomHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U |
HaIpsKEHUS
46 Pe3oHaHC B 3eKTpUUECKOM 1IeNH 1
47 Pemenue 3amau 1
43 UneanwsHusiif Tpancopmatop. [IpousBoactso, nepenaya u noTpediieHne AMEKTPUIECKOH |
SHEPrUuu
49 DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE dEKTpodHEeprun. KynbTypa ucnosib30BaHus |
3IEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
50 Pemenue 3amau 1
51 Pewenue 3anau 1
52 O06o01enre 1 cucTeMaTr3als 3HaHU 1Mo TeMe "DJIeKTPOMarHuTHBIE KoeOanus" 1
53 MexaHnueckne BOJHbI. XapaKTEPUCTUKN MEXaHUYECKUX BOJIH 1
54 CBoiicTBa MEXaHUYECKUX BOJTH 1
55 3ByK. XapaKkTEpUCTUKH 3ByKa 1
56 HNudpaszsyk u ynbprpassyk. [llymoBoe 3arps3HeHre OKpYy>KaroIIei cpeibl 1
57 Pemenue 3anau 1
58 DJIEKTPOMAarHUTHbIE BOJHEBI. M31ydeHne 3IeKTpOMAarHuTHBIX BOJIH 1
59 DHeprus AMEeKTPOMArHUTHBIX BOJH. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH 1
60 [[Ixana smeKTpoMarHuTHHIX BOJIH. [I[puMeHEeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U 1
ObITY
61 [TpuHIUTIBI pamTuOCBs3H U TeneBuaeHus. Pagnonokaius. DIeKTpOMarHuTHOE 3arps3HEHNE 1

OKPYKaroIlei cpebl




62 KoHntpoinbnas padora mo teme "Kosebanust u BoJHBI" 1
63 Caert. 3aKOH NMPSMOJIMHEHHOTO PACTIPOCTPAHECHUS CBETA 1
64 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA MIPSIMOJIMHEMHOTO paclpOCTPaHEeHUs CBETa 1
65 Ortpaxenue ceta. [Lmockoe 3epkano. Cepruueckoe 3epKano 1
66 [Ipenomnenue ceera. AGCOTIOTHBIN U OTHOCUTENIBHBIN NTOKa3aTelb npeaomieHus. [loaHoe |
BHYTpEHHee oTpakeHue. [IpeaenbHblil yro oJIHOro BHYTPEHHETO OTPAYKEHUS
67 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHOB OTPAXXEHHS U MIPEIIOMIICHHUS CBETa 1
68 Xon nyueit B mpusme. ucriepcust ceera. CloxHBIN cocTaB Oenoro cBera. LiBet 1
69 JInn3el. @OKYCHOE PACCTOSHUE U ONITUYECKas CUJIa JIMH3bI 1
70 [TocTpoeHme M300paKeHUH B IMH3AX M UX CHCTEMaX. Y BEIMUCHHUE JTMH3BI 1
71 Pemenue 3a1auy Ha MOCTpOeHHUE U300pAKEHUH, TOIy4aeMbIX C TOMOIIBIO JINH3 1
72 ['na3 kak ontuyeckas cucrema 1
73 Pewenne 3anau. IIpenensl npUMEHMMOCTH F€OMETPUUECKON ONITUKH 1
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS 1
75 Hucniepcust cBera 1
76 Wutepdepenuus ceta 1
77 KorepeHnTHble HCTOYHUKHU. Y CIIOBUS HAOIIOJEHUSI MAKCUMYMOB 1 MUHUMYMOB 1
78 Pewenue 3anau 1
79 [Ipumenenuie nuTeppepeHun 1
80 Judpakuus ceera 1
81 JudpaxkuonHas pemeéTka. Y cioBie HaOM0AeHNs ITIaBHBIX MAKCUMYMOB 1
82 Pemenue 3anau 1
83 ITonnepeunocThk cBeTOBBIX BOJH. [lonsipu3anms ceera 1
84 Pemenue 3anau 1
85 CBeToBbI€ SBJICHUS B IPUPOJIE 1
86 O6o0611eHne U cucTemMaTu3anus 3HaHui o Teme "OnTuka" 1




87 KoHnTtponbHast pabota o Teme «OnTuKa 1
28 ['paHu1bl MPUMEHUMOCTH KJIACCUYECKOM MEXAaHUKHU. 3aKOHBI AIEKTPOAUHAMUKY U IPUHLIUII |
OTHOCHUTEJIBHOCTH
89 [TocTynarsl ciennanbHONW TEOPUU OTHOCUTEIBHOCTH 1
[IpoctpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeobpazoanus Jlopenna. YcioBue
90 NPUYMHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHU U COKPAILIEHHUE 1
JUIAHBI
91 DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI 1
92 CBs13b MacChl ¢ FHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YAaCTULIbI. DHEPIHs OKOS 1
93 PaBHOBecHOE TEMIIOBOE U3TyUYECHUE 1
94 3akoH cMerieHus Buna 1
95 I'mnore3za M. Ilnanka o kBanTtax. ®OTOHBI 1
96 DHeprusi 1 UMITYIIbC POTOHA 1
97 ®otoadp¢ext. Onbitel A. I'. Cronerosa. 3akoHbl poTo3ddexra 1
98 VYpasHenue DitHiureiiHa 1 poroapdekra. "KpacHas rpanuna” pororddexra 1
99 JaBnenue cera. OnbiTel [1. H. JIeOGenena 1
100 BotHOBEIE CBOMCTBA YaCTHII 1
101 Bounnsl ne bpoiins. [nuna BonHsl ne bpoiins u pasmeps! 00:1acTH TOKaTU3aH |
JBUKYLIENCS YaCTHULIBI
102 KopnyckysipHO-BOJIHOBOW Jyaln3m 1
103 Judpakius 3JeKTPOHOB Ha KpUCTaJIaX 1
104 Criermnduka n3mepenuii B Mukpomupe. CootHoleHus Heomnpeaenéunoctei I elizendepra 1
105 Pemenue rpadgudeckux 3amaq 1
106 Pemenue pacu€rHbix 3a1au 1
107 KonTponbnas pabota no temam: "OcHoBbl CTO", "KopryckynsipHO-BOJIHOBOM Tyanu3m” 1
108 OnbITH IO UCCIEIOBaHMIO CTpoeHUs aToMma. [Inanerapuas mozxens aroma Pezepdopra 1




109 IToctynatel bopa 1
110 Bunel ciektpoB. CekTp ypoBHEH 3HEPIUH aTOMa BOAOPOJa 1
111 CrnoHTaHHOE U BBIHYXKJICHHOE M3JIy4Y€HHUE CBETA 1
112 Jlazep 1
113 Hyxnonnas monens siipa ['eiizenOepra-Banenko. 3apsa 1 MacCOBOE YUCIIO Spa. |
H3oTonbl. PagnoakTHBHOCTH
114 3aKoH paJnoaKTUBHOIO pacmaja. CBOKWCTBA MOHU3UPYIOLIEro U3nydeHus. Binusnue |
PaANOAKTUBHOCTHU Ha >KMBBIE Opranu3Mel. Jlo3umerpus
DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt Macchl saapa. SaepHble peakium.
115 SAnepusie peakTopsl. [IpoOiIeMbl yIIpaBiIsieMOro TepMOSIIEPHOTO CHHTE3a. DKOJIOTHICCKIE 1
aCIEKThl Pa3BUTHS SACPHON IHEPrEeTUKHU
MeTto/1bl perucTpaluy U UCCIIEJOBaHUS 3JIEMEHTAapHBIX YacTull. DyH1aMeHTanbHbIe
116 B3auMoieicTBUs. bapnonsl, Me30HbI U ienToHbl. [IpencraBnenne o CTaHIapTHOM MOJIEIH. 1
KBapk-rirooHHas MOJIENb aIpOHOB
117 ®usnka 3a npeaenamu CtannapTHON Mojenu. TéMHast MaTepus U TEMHAs YHEPTUSL. |
EnuncTBO m3nueckoit kKapTUHBI MUpa
118 Oransl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE ACTPOHOMUHU 1
119 [IpumMeHMOCT 3aKOHOB (PU3UKU JUIsl 0OBSICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB. |
MeTo1bl aCTPOHOMUYECKUX UCCIEI0BAHUI
120 CoBpeMeHHbIE ONTHYECKHE TEIECKOIbI, paJIn0TEIeCKOIbl, BHEaTMOC(hEepHast aCTPOHOMMUS 1
121 Bupn 3Bé31H0T0 HEOa. Co3Be3Us, ApKHUE 3BE3/IBI, TUIAHETHI, NX BUANMOE JBMKEHUE 1
122 Conneunas cuctema. Connie. ConHeuHas akTUBHOCTb. McTounuk sHeprun ConHila u 3B€31 1
123 3BE3/1bI, NX OCHOBHBIE XapaKTepUCTUKH. [lnarpamMma "crieKTpaapHbIN KJIACC — CBETUMOCTD " 1
124 3Be3/1bI TJIIaBHOM MOCIEN0BATEILHOCTH 1
125 Bnytpennee crpoenue 38€31. COBpeMEHHBIE ITPEACTABICHUS O IPOUCXOKACHUN U |
sBosronMy CosHIA U 3BE€3/. DTarlbl )KU3HU 3BE3]
126 Mineunsbiii [1yte — Hama ["amaktuka. Tunbl raakTuk. YEpHbBIE OBIPHI B sIAPAX raJakTHK 1




Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Teopust bonbioro B3psiBa.

127 PenukroBoe uznyuenue

128 Macmrabnas ctpykrypa Beenennoit. Meraramaktuka

129 Hepeménnsie npo0iaeMbl aCTpOHOMUHT
®usnueckuil NpakTUKyM 1o teme "MccnegoBaHue MarHUTHOTO MOJIS TOCTOSHHBIX

130 marauToB" uiu "VccienoBanue cBoiicTB peppomaraeTnkoB” wiun "HMccnenoBanue
JIEHCTBUSI MOCTOSIHHOI'O MarHuTa Ha paMKy ¢ TOKOM"
®uznyeckuil npakTukyM o reme "M3mepenue cuiibl Amnepa" niu "HU3yuenue

131 3aBUCHMOCTH CHJIbI AMIiepa oT cuJjibl ToKa" win "OnpeneneHue MarHUTHOW MHIYKIUY Ha
OCHOBE U3MepeHUs cuiibl Ammepa”

132 ®dusnueckuit mpakTukyM 1o teme "MccnenoBanue SBIEeHUS SJIEKTPOMAarHUTHOW UHYKIIUN"
win "Onpenenenrne UHAYKIMYA BUXPEBOIO MarHUTHOTO MO

133 Ouznyeckuil npaktukym o teme "HccnenoBanue siBnenus camounaykiun" win "Coopka
MOJIEJIH JIEKTPOMAarHuTHOI O reHeparopa”

134 dusnueckuil npakTKyM 1o Teme "M3MepeHue nepuoja cBOOOAHBIX KOJICOAHUN HUTSHOTO
Y TIPY’)KUHHOTO MasiTHUKOB"

135 ®uznyeckuil npakTukyM no teme "[IpeoOpa3oBanuie SHEPTUU B IPYKUHHOM MasiTHUKeE"
®uznyeckuil NpakTUKyM 1o TeMe "MccnenoBanue nepeMeHHOro ToKa 4epes

136 NIOCJIEI0BATENBHO COEIMHEHHBIE KOHACHCATOP, KaTylKy U pesucrop” uinu "Hecnenosanue
paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOI0 TOKa"

137 Pu3nuecKkuil IpakTUKyM 1o Teme "M3yueHnne nmapameTpoB 3ByKOBOM BOJIHBI"

138 ®usnueckuil NpakTUKyM 1o Teme "M3mepenune nokasaresns MpesoMIIeHUs CTeKIIa" Win
"TTonmyuenne n300pakeHHsI B CUCTEME M3 TIJIOCKOTO 3€pKajia U JIMH3BI"
dusnueckuil npakTUkyM 1o Teme "MccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSHUS OT

139 BEIeCTBa (Ha MpUMepe KUAKKUX JuH3)" win "M3Mepenne pOKyCHOTO pacCTOSTHHS
paccenBaroIuX JIMH3"

140 ®dusndeckuit mpakTukyM 1o teme "Habmonenne qudpakunn, nHTepGEepeHITnT U

noJisipu3anuu ceera”




®u3nyeckuil MpakTUKyM 1o teme "OnpenesieHue UMITYJIbCa U SHEPTUM PEIIITUBUCTCKUX

141 gacTull (1o ¢pororpadusiM TPEKOB 3apsHKCHHBIX YaCTHI] B MATHUTHOM T0J1€e)" !
®dusznyeckuil mpakTukyM 1o teme "M3mepenune nocrosinuoi [lnanka Ha ocHoBe

142 uccienoBanus potoddpdexra” wim "MccaenoBanue 3aBUCUIMOCTH CHJIBI TOKA Yepe3 1
CBETOJIMO]T OT HaNpsHKeHUs"

143 ®dusnueckuit mpakTukyM 1o teme "MccnegoBanue cekTpa pa3peskeHHOro aTOMapHOTO |
BOJIOpPO/Ia U U3MEPEHHE MOCTOsTHHOM Pundepra"

144 Ousnueckuii mpakTKyM 1o Teme "MccnenoBanue painoakTHBHOTO oHA ¢ |
UCIIOJIb30BaHueEM jo3umMerpa’ mwin "M3yuenue noriouieHus 6eTa-4yacTull aTtoMUHUEM"
Ouznyeckuil mpakTukyMm no teme "HaOmroaenus 38E31HOT0 HeOa HEBOOPYKEHHBIM IJ1a30M
C UCIOJIb30BAaHIUEM KOMITBIOTEPHBIX MPUIOKEHUH JIJIs ONIpeIeICHHsI MTOI0KEHHSI HEOECHBIX

145 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/1isi CeBEpHOIo MONYIIAPHs U IPKUe 1
3BE31b1" wim "Habmronenus B Teneckon JIyHbI, TUTaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUIeHUH"

146 O06o061u1eHne U cuctemMatu3anus 3HaHui. Ponb (Gu3nMKK U aCTPOHOMUM B SKOHOMHYECKOMH, |
TEXHOJIOTUYECKOM, COLMAIIbHOM U 3THYECKOH chepax IesTeIbHOCTH YeIoBeKa

147 O0600611eHre u cucreMaru3anys 3HaHui. Poiib 1 MecTo PU3UKK U aCTPOHOMMH B |
COBPEMEHHOM HAYYHOU KapTHUHE MUPA
O06o061eHne u cuctemMarusanus 3HaHui. Ponb puznyeckoit Teopuu B popMUpOBaHUH

148 IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KApTUHBI MUpa B 001IEM 1
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUI O IpUpoIe

149 O06o0mieHue u cucreMaru3anus 3Hanui o teme "Kunemaruka" 1

150 0O000menne u cucreMaTu3anus 3Haauii o reMe "Kuaemaruka" 1

151 O06o0meHre U cucTeMaTr3als 3HaHui 1mo Teme "J{[nHamuka" 1

152 O06o0menre 1 cucreMarr3alys 3Hanui mo Teme "CraTtruka TBepaoro tena" 1

153 O06o0011eHre U cucTeMaTu3alus 3HaHUi 10 TeMe "3aKOHBI COXpaHeHHsI B MeXaHuke" 1

154 O06o0menre u cucTeMaTu3alys 3HaHui 1Mo TeMe "OCHOBBI MOJICKYJIIPHO-KHHETHYECKOM |

Teopun"




155 O06o0menre u cucreMarr3alys 3Hanui mo teme "TepmoauHamuka. TertoBbie MamuHb" 1

156 O06o001IeHne U cucTeMaTu3aus 3HaHu| 0 TeMe "ArperaTHble COCTOSTHUS BELECTBA. |
®dazoBbie epexoab"

157 O06001IeHre U cucTeMaTu3alus 3HaHu| 10 TeMe "DIeKTpudeckoe mnose" 1

158 O06o0menre 1 cucTeMarr3alys 3HaHui mo TeMe "I1oCTOSHHBIN AJIeKTPUIeCKHil TOK" 1

159 O6o006menne U cuctemMaTu3anus 3HaHui 1o TeMme "TOKH B pa3In4yHbIX cpeaax” 1

160 O060011IeHNE U cUCcTEMATHU3aIMs 3HaHUH 110 TeMe "MarautHoe moie" 1

161 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHH 110 TeMe "DIIeKTpOMarHuTHas |
UHIyKIUs"

162 PesepBHblit ypok. O60011IeHHE U CUCTeMAaTH3alus 3HaHUi 1o TeMe "MexaHndeckue |
KoeOanus"
PesepBurblii ypok. O0001IEHIE U CUCTEMATU3ALMUA 3HAHUH 10 TeEME ""DIIEKTPOMArHUTHBIE

163 P 1
KojeOanus"

164 PesepBubIil ypok. O60011eHHE U CUCTEMATH3AIIMS 3HAHUM 110 TeMe "MexaHn4Yeckue u |
AJIIEKTPOMArHUTHBIE BOJIHBI"

165 PesepBHelit ypok. O600IIeHHE U cCUCTeMAaTH3alus 3HaHui 1Mo Teme "OnTuka" 1

166 Peseprublil ypok. O6001eHue u cuctematusanus 3nanuii mo teme "Ocuosl CTO" 1

167 PesepBHblit ypok. O0o011eHNe U cucTeMaTH3alus 3HaHui no reme "KopnyckynsapHo- |
BOJIHOBOM JTyasin3m"

168 PesepBHelit ypok. O000IIeHHE U cCUCTeMaTH3alus 3HaHui 1Mo Teme "dusnka aroma" 1

169 Peseprubriit ypok. O6001IeHIE U CUCTEMATH3AIMS 3HaHUH 110 Teme "Du3uka aToOMHOTO sipa |
Y DJIEMEHTApPHBIX YacTull”

170 PesepBHeIit ypok. O000IIEHHE U CUCTeMAaTH3alHs 3HAHUA TT0 TeMe "DIIeMEHTBI |
actpouszuxu”
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[TpunoxxeHue k paboueit mporpamme

«®@opMmbl yueTa padoyeil NporpaMMbl BOCIIMTAHMSD)

. [ToOy>x1eHue MKOILHUKOB COOJIIOIaTh HA YPOKE OOIIEPUHSITHIE HOPMBI TIOBEICHUS;

. MCIOJIb30BaHNE BOCIIUTATEIHHBIX BO3MOXKHOCTEH COJIEpyKaHUsl y4eOHOTo IIpeIMeTa uepe3
non0op 3a7ay AJis pelieHus, MpoOJeMHBIX CUTYaIUH UIst 00CYX/IeHUs B KJ1acce;

o MPUMEHEHHE AUCKYCCUH, KOTOPbIE NAl0T YYallMMCS BO3MOXHOCTH HPHUOOPECTH OIBIT

BE/ICHUSI KOHCTPYKTHBHOTO IHMajora; TPYMMOBOW paboThl, pabOThl B Mapax, KOTOpPHIE ydar
IIKOJIbHUKOB KOMAaHJHOM paboTe U B3aUMOJEHCTBUIO C IPYTUMH JI€ThMH;

o IIPUBJICYCHUE BHUMAHUS IIKOJBHUKOB K LICHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha YPOKax
SIBJICHHUI, OpraHu3aIus uX paboThl ¢ OTYy4aeMOi Ha YPOKEe COIMAIbHO 3HAYMMOM HH(pOpMaIuei
— MHUIMUPOBAHUE €€ O0CYXIEHUsI, BHICKAa3bIBAHUS YYALIUMUCS CBOETO MHEHMS IO €€ MOBOJY,
BbIPa0OTKH CBOET0 K HEM OTHOIIEHHUS;

o HCIOJIb30BaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEN COep)KaHUsl y4eOHOIo IpeaMeTa yepes
JEMOHCTPALMIO JETSAM MPHUMEPOB OTBETCTBEHHOI'O, T'Pa)KJAAHCKOI'O IIOBEICHHUs, IPOSBIICHUS
YeJI0BEKOII00Us M 100pOCepaeYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOUIMX TEKCTOB IS YTCHHS,
3a[a4 sl pelIeHus], MPOOJIEMHBIX CUTYAIMH /It 0OCYXK/IEHUS B KJIacce;

o IIPUMEHEHHE Ha ypOKEe MHTEPAaKTUBHBIX (OpM pabOThl yHalIUXCs: MHTEIICKTYaJIbHBIX,
JICIIOBBIX, CUTYAal[MOHHBIX WIP, CTUMYJIUPYIOIIMX ITO3HABATEIBbHYI0 MOTHBALMIO IIKOJIBHUKOB;
JUCKYCCUM, KOTOpblE€ JalOT ydYalllUMCS BO3MOXKHOCTb IPUOOPECTH ONBIT  BEJEHUS
KOHCTPYKTUBHOTO JMajiora; TIpynmnmoBod paOoTel WM paboThl B IMapax, KOTOpbIE ydar
MIKOJIBHUKOB KOMaHJHOM paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€THMH;

. BKJIFOYEHUE B YPOK HUIPOBBIX IPOLELYP, KOTOPHIE IMOMOTAKT MOAAECPKATh MOTHUBALIMIO
JIeTe K TOJYy4YEHUIO 3HAHWW, HAJaXKUBAaHUIO TMO3UTUBHBIX MEXJINYHOCTHBIX OTHOLICHUN B
KJIacce, IOMOTaloT YCTaHOBICHUIO JOOpOXKeIaTenbHOI aTMochepbl BO BpeMs ypOKa;

o opranusanus medcrsa, HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX yUaIIUXCS
HaJl UX HEYCIIEBAIOIIMMH OJHOKJIACCHUKAMM, JAOIIET0 IIKOJIbHUKAM COLMAIBHO 3HAYMMBIN
OIIBIT COTPYAHUYECTBA U B3AMMHOW ITOMOIIN;

. VHHULIMMPOBAHUE W TMOAJEPKKA HCCIEHOBATENBCKON JEATENBHOCTH IIKOJBHUKOB B
paMKax peaJn3aluyd UMH WHIAUBUIYAIBHBIX M IPYIIIOBBIX HCCIEAOBATENIBCKUX MPOEKTOB, YTO
JacT  IIKOJIbHMKaM  BO3MOXXHOCTh  NPUOOPECTH  HABBIK  CAMOCTOATEIBHOTO  pElIeHUs
TEOPETUYECKON MPOOJIEMBbI, HaBBIK T€HEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX HJIEH, HaBBIK
YBOKUTEIBHOTO OTHOIIEHUS K YYXUM uiesM, O(QOpPMIEHHBIM B paboTax Jpyrux
ucclieioBaTesiei, HaBbIK IMyOJIMYHOTO BBICTYIUICHUS Tepel ayAuTOpUEH, apryMEHTUPOBAaHUS U
OTCTauBaHUs CBOEH TOYKH 3PEHUSI.
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