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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeAHero ooiiero oOpa3zoBaHus
pa3paboTaHa Ha OCHOBE INOJIOKEHHI W TpeOOBaHWUU K pe3yJibTaTaM OCBOCHHS
OCHOBHOW 00pa3oBarenpbHOil mporpammsl, npenacrasieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (enepanbHOi pabouelt mporpammbl Bocniutanus u Konuenmuu
npenojaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTeNIbHBIX OpraHU3aIMIX
Poccuiickoii ~ Depepanmu,  peaM3yOIIMX  OCHOBHBIE  0Opa3oBaTelbHBIC
IPOrPAMMBI.

[Iporpamma no ¢gusuke onpenesnseT 00s3aTeNbHOE MPEAMETHOE COJIEpKaHUeE,
YCTaHABJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIHLHOCTh U3YUYECHHSI TEM U Pa3JIeiioB
y49eOHOTO TIpeaMeTa C YIETOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKA Y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0yYaroIuxcs.
[Iporpamma 1o Qusuke Ha€T MPEACTABICHHE O IENsIX, COJAEpKaHUM, OOIIei
cTparernu OOy4YeHUs, BOCHUTAHHMS U Pa3BUTUS OOYYAIOUIMXCS CPEACTBAMHU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

Nzydyenne kypca ¢Gu3MKH yrayOJIEHHOTO YPOBHSI TMO3BOJISIET PEaTU30BaTh
3a1auu Mpo¢eCCUOHAIBHOW OpPUEHTAIMH, HAIMIPABICHO HA CO3/IaHWE YCIOBHUH IS
MPOSIBIICHUSI CBOMX HWHTEIUIEKTyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
oOyJaronumcsi, KOTOpble HEOOXOAMMBI [JIsl TPOJOJDKEHUsS O00pa3oBaHUs B
OpraHM3aIusIX npodeccruoHanbHOTO oOpa3oBaHUs 1o pa3IUYHBIM
(UBUKOTEXHUUECKUM M MHKEHEPHBIM CIEIIUATBHOCTSM.

B mporpamme mo (Qusuke omnpenensiroTcs IUTAHUPYEMBIE pPe3ybTaThl
OCBOEHUS Kypca (PU3MKK Ha ypOBHE CpeHEro oO1iero 00pa3oBaHusl: TUYHOCTHBIE,
MeTanpeaMETHBIE, MpEIMETHBIC (Ha yrIyOnEéHHOM YPOBHE).
HayanoMeTtononoruueckoi 0OCHOBOM st pa3paboTKu TpeOOBaHUI K TUYHOCTHBIM,
METaNpeAMETHBIM ¥ TPEAMETHBIM pE3yJbTaTaM OOYYalONUXCs, OCBOUBIIUX
nporpamMmy 1o (¢u3MKE Ha YpPOBHE cpeaHero oOmero oO0pa3oBaHHs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3uKe BKIIOYACT:

® TUIAHUPYEMBIEC PE3YIbTaThl OCBOCHUS Kypca (PU3UKHU Ha YTIIyOJIEHHOM
YPOBHE, B TOM YHKCJIE MMPEAMETHBIC PE3YJIbTATHI IO T0j1aM 00yUCHUS;

e cojepkanue yuyeoHoro npeamera «Dusmka» 1Mo rogam 00ydeHusI.

[Iporpamma 1o (¢u3MKe UMEET NPUMEPHBIM XapakTep U MOXKET OBITh
MCIIOJIh30BaHA YUUTEISIMU (DU3UKH JIJIs1 COCTABIICHUS CBOUX PAO0OYHX MPOTpamM.

[Iporpamma 1o (pu3Mke HE CKOBBIBACT TBOPYECKYIO MHHUIIMATUBY YUUTEICH W
NPEIOCTaBISAET BO3MOXKHOCTH I pealu3allid  Pa3lIuYHbIX METOIAUYECKUX



HNOIXOJO0B K IMpenojaBaHUi0 (U3MKM Ha YIrJIyOJEHHOM YPOBHE IpPH YCIOBHHU
COXpaHEHHUs1 0043aTENbHOM YaCTH COAepKAHMsI Kypca.

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyMAas B
KauecTBe y4eOHOro MpeAaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpysxaromeM Mupe. 11IkonbHbIN Kypc PU3NKH — CHCTEMOOOPa3yOLUi
JUI €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIBKY (PU3MUECKHUE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usnueckoit reorpadueir um actpoHommen. Vcmonb3oBaHWME W AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpENeNuIo Xapakrep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYEHUS HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMH. M3ydenue
(U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUpOBaHME €CTECTBEHHO-HAYYHOMU
KapTHHBI MHUpa oOydaromierocs, B (popMHUpoOBaHHE YMEHUN NPUMEHSATHh Hay4YHBIH
METO/]] TIO3HAHUS [IPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca pU3MKHN Ha YpPOBHE CpEeIHETO 00IIero o0pa3oBaHus MOJO0KEH
pAI e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBJIAETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COAECPKUT MaTepHall U3 BCEX Pa3lesioB (PU3UKHU, BKIOYAET KaK
BOITPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOM (DHU3HUKHU.

Hoea z2enepanuzayuu. B CcOOTBETCTBHMM C HEMl Marepuan Kypca (PU3HKHU
o0beIMHEH BOKPYr (u3nueckux Teopuidl. Bemymmm B Kypce sBiseTcs
(opMupOBaHUE MPENCTaBICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIe.

Hoea zcymanumapuzayuu. EE peanuzanusi Npeanosiaraet MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U PA3BUTHS
bu3ukn ¢ pa3BuTHEeM OOIIEeCTBa, a Takke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoen npuknaonoit nanpasinennocmu. Kypc hbusuku yriay0i€HHOTO ypoBHS
MpenoiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUUYECKUX M TEXHOJOTHUUECKUX
IIPUJIOKEHUN HW3YyYEHHBIX TEOpUM M 3akOHOB. IIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEICTABICHUN W COBPEMEHHBIC TEXHUUYECKHE YCTPOWCTBA, M
TEXHOJIOTHHU.

Hoesa 3Ixonocuzayuu peanu3yercss IOCPEACTBOM BBEICHHS DIIEMEHTOB
COJICpKAHUSA, TOCBSIIEHHBIX OKOJOTHYECKUM MpodJieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXe OOCYXICHUS
po0JIeM PaMOHAILHOTO PUPOIONIOIB30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.



OcBoeHue cojiepkaHusi MPOrpaMMbl Mo (U3UKE AOHKHO OBITh OCTPOEHO Ha
OPUHIIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO noaxoaa. s pu3nku peanuszanusi dTUX
MPUHIMIIOB 0a3UpPYETCsl HA UCIOJIb30BAHUU CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomiero ¢akropa ydeOHoro mporecca. s yrmyonéHHOro
YPOBHS — 93TO CHUCTEMa CaMOCTOSATEIbHOTO YYEHHUYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTAJIbHBIE YUYEHHUYECKHE ONBITHl NPU HU3YYEHUH HOBOIO
Marepuana, 1abopaTopHbie pabOThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crioco0a peam3aui (pU3HNIecKoro npakTukyma. B nepBom cirydae MpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, MU0 mociie IEPBOrO U BTOPOTO
MOJIYTOJUHN B KaXKIOM M3 3TUX KilaccoB. BTopolt crocob — 310 uHTerpamust padbot
MIPaKTUKyMa B CUCTEMY JabOpaTOpHBIX padOT, KOTOPbIE MPOBOAATCS B IMPOLECCE
u3ydyeHusi paszzaena (temsl). [Ipu 3TOM mox paboTamMu NMpakTHKyma IMOHUMAETCA
CaMOCTOATENIBHOE  HCCIIEOBAHUE, KOTOPOE IPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOTO BUIa O€3 MOMIAroBON MHCTPYKIIUH.

B mporpamme mno (¢u3MKke cUCTEMA YYEHHUYECKOTO HSKCIEPUMEHTA,
7a00paTOPHBIX padOT M MpaKTHKyMma MpeACTaBieHa €AUHBIM IepedyHeM. Brioop
TEMATUKU U1 3TUX BUAOB YYEHMUECKHUX HPAKTHUECKUX PAadOT OCYILECTBISAETCS
y4acTHHUKaMHU 00pa30BaTeIbHOIO MpOIecca UCXOAs U3 0COOEHHOCTEH MOYypOUYHOTO
IJIAHUPOBAHMS W OCHallleHua KaOuHera ¢usuku. Ilpu 3TOM oOecneuuBaercs
OBJIAJICHHE OOYyYalOIIUMHUCS YMEHUSMU MPOBOAUTH TMPSIMbIE U KOCBEHHbBIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH U TOCTAaHOBKY
OMBITOB IO NMPOBEPKE NPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yes€TCsl PEIICHUIO PACUETHBIX U KaU€CTBEHHBIX 3a]1a4.
[Ipu 3TOM AJ1 pacyETHBIX 3a/1a4 MPUOPUTETOM SIBJIIOTCS 3a/1a4yl C ABHO 33JaHHOU
Y HESBHO 33JJaHHOW (PM3NYECKONW MOJEINbIO, MO3BOJISIOINE TPUMEHSTh U3yUYEHHbBIE
3aKOHbI M 3aKOHOMEpPHOCTH KaK M3 OJHOIO paszzesia Kypca, TaKk U HHTETPUPYS
NIPUMEHEHUE 3HAHWW W3 PAa3HbIX pa3fgenoB. [[nd KayecTBEHHBIX 3a1a4
MPUOPUTETOM SIBJISIFOTCSA 3aJlaHusd Ha OOBSCHEHUE/TIPEJCKAa3aHUuE MPOTEKAHUS
(bu3nuecKux SBICHUN U MPOIECCOB B OKPYXAIOIIEH KU3HU, TpeOyrolume BpIOoOpa
(puznyeckoil MoeNnu sl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusiMu @I'OC COO k MaTepHAIbHOTEXHUYECKOMY
o0ecreueHunto yueOHoro mpotecca Kypc pu3nku yriayOoJaéHHOTO YpOBHS HA YPOBHE
cpeaHero ooO1mero oOpa3oBaHUs JOJDKEH H3ydaThCsl B YCIOBHUSX MPEIMETHOTO
kabuHeta. B kabuwHere (u3mku T0KHO OBITH HEOOXOAMMOE Ja0OpPaTOPHOE
o0opynoBaHuEe [UIsl BBINOJHEHHs] yKa3aHHbIX B MporpaMMe MO (U3UKe
YUYEHHUYECKUX OIBITOB, JIA0OPATOPHBIX pabOT M pabOT NPAKTUKyMa, a TaKXKe
JEMOHCTPALIMOHHOE 000pYI0BaHHE.



JlemoHCTpaninoHHOe o0OopyaoBaHuE (opMUpYEeTCsI B  COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTHU M OOECIEYMBAET TOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3MKE KIIOYEBBIX JAEMOHCTpAalUUd IS
WCCIEOBAHMUS  M3y4ae€MbIX  SIBICHHMA W  MPOLECCOB, OSMIHMPUYECKUX H
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pylIOBaHHE MJII YUYEHHUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBACTCS B pacyére
OJTHOTO KOMIUJIEKTa Ha JABYX oOOydvarommxcsa. TeMaThdecKue KOMILIEKTHI
71a60paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMHM LENSIMU U3Y4YeHUs (PU3MKH B 0OILIEM OOpa3oBaHUU SIBIISIOTCS:
(opMupOBaHHE HMHTEpEca U CTPEMIICHUS OOYYarOIIMXCS K HAYYHOMY H3yUEHUIO
OPUPOJIbI, pPa3BUTUE MX HWHTEIUICKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEH;
pa3BUTHE NPEICTABIECHUN O HAYYHOM METOE MO3HaHUS U (POPMHUPOBAHUE
HCCJIEI0BATENbCKOTO OTHOIICHHUS K OKPY’KAIOIIUM SIBJICHUSIM; (POPMHUPOBAHUE

Hay4YHOTI'O0 MHUPOBO33PEHUS KAK PE3yJIbTaTa U3yYEHUsI OCHOB
CTpPOCHHMsSI MaTepud M (PyHIAMEHTAJIbHBIX 3aKOHOB (U3UKH; (POpMHpOBaHHE

YMEHUI OOBACHSTH SIBJCHUS C UCIOJb30BaHUEM (PU3HUECKUX
3HAHUM M HAy4YHBIX JI0Ka3aTeNlbCTB; (POPMUPOBAHUE MPEICTABICHUNA O pPOJIU

(GU3MKH TS pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHII;

pa3BUTHE MpeICTaBICHUI 0 BO3MOYKHBIX chepax Oymyriei
npodeCCUOHAIBHOM ~ CSTETbHOCTH, CBSI3aHHBIX C (PU3MKOHM, MOATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HalpaBJICHUU.

JlocTkeHne 3TUX Leled oOecrneunBaeTcsl pelieHHeM CIeAYIOIUX 3a1ad B
mporecce M3ydeHus Kypca (PU3MKKM Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHMS:
MpUOOpETEHUE CHUCTEMbl 3HAaHUKW 00 oO0HmWMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIOYAs  MEXAHWKY,  MOJIEKYJIApHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI acTpOhU3UKHU; POPMUPOBAHUE
YMEHUH MIPUMEHSTh TEOPETUUECKUE 3HAHUS 1JIs1 OOBACHEHUS (PUBNUYECKUX SBJICHUIN
B MPUPOJEC U JJISl MPUHATUS MPAKTUYCCKUX PEIICHUI B MOBCEIHEBHOHN >KW3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHbIX 33/1a4 C SIBHO 33JIaHHOMN
¢usnyeckoil MoAENbIO, 3a/4ay, MOAPA3yMEBAIOUIMX CaMOCTOSTEIBHOE CO3JaHHE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBHSM 3aJaud, B TOM 4HCIE 3a7ad
UHKEHEPHOI'0 XapaKTepa; MOHUMaHue (GU3MUYECKMX OCHOB U MPUHIIMIIOB ACHCTBUS
TEXHUYECKUX



YCTPONCTB M TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAy;
OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAaHUS U MPOBEICHUS
Gu3MYeCKUX OKCIEPUMEHTOB, aHaIW3a W HWHTEPIpEeTanuu  WHpopMaIuy,
oTpesieNieHus] JOCTOBEPHOCTH MOJYYEHHOTO pe3ysbTaTa; CO3/JaHue YCIOBUM Iis
Pa3BUTHS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,

TBOPUYECKOM JIeATEITLHOCTH;

pasBuTHE HHTEpeca K chepam nmpodecCuoHAIBHON AeSTEIHPHOCTH, CBSI3aHHOM
¢ (hU3UKOM.

B cootBerctBun ¢ TpedoBanusmu PI'OC COO yrayOn€HHBIM ypOBEHb
u3ydeHus ydeOHoro mpenmera «@Pu3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHHsl BBIOMpAETCAd OOYYAIOIIMMHUCA, I[UIAHUPYIOIMIUMU TPOJOJIKCHHE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne usuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEHEro 0OIIero
ob6pazoBanus orBoauTcs 340 yacon: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipepyaraempiii B mnporpamMme 1o (U3UKE MEpPedYeHb Ja0OpPaTOPHBIX H
IPAKTUYECKUX pabOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JacT BBHIOOP
npoBeleHusT J1abOpaTOpHBIX PabOT U OMBITOB € YYETOM WHAUBUIYATbHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

COILEPKXAHUE OBYUYEHUA

10 KJIACC

Pasznes 1. HayuHblilt MeTOA O3HAHMS IPUPOABI.

®duszuka — pyHAaMEHTaIbHAS HayKa O Tpupoje. HayuHbiit MeToa mo3HaHus U
METO/Ibl UCCIIETOBAHUS (PUBNUECKUX SIBJICHUM.

DKCHEepUMEHT U TEOopHsl B Mpolecce Mo3HaHus npupoiasl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Crocob6bl u3MepeHus: (U3NYECKUX BEIWYUH (aHAJIOTOBBIE W ITU(POBBIC
U3MEpUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHH  QU3WYECKUX  BeIUYMH  (a0COJIIOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue (pU3MUECKUX SBICHUN U MpoLeccoB (MaTepualbHas TOYKa,
aOCOJIFOTHO TBEPJIOE TEJIO, HJICAIbHAS >KUJKOCTh, HWJCabHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznueckuii 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTH. DU3nyeckas
TEOPHS.



Pone u mecto pusuku B HOPMHUPOBAHMHM COBPEMEHHOW HAyYHOM KapTHUHBI
MHpa, B MPAKTUYCCKON JEATCIBHOCTH JIFOACH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padbomot, nPaKmuKym.

N3mepenue cuibl TOKa M HANPSHKEHUS B LIEMH ITOCTOSHHOTO TOKa IpHU
ITOMOIIIY aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HakoMcTBO ¢ nuppoBoii Jaboparopueit mo usuke. [Ipumepsl uzMepeHus
(bU3UYECKUX BEJIMYHUH MPU MOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBmKkeHne. OTHOCUTENHLHOCThE MEXaHHUYECKOIO JIBHKCHMS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro MNPOEKIUHA Ha OCH CHUCTEMBI
KOoOpJuHaT. TpaekTopus.

[Tepemernienne, CKOpPOCTh (CpeHSISI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, MX NPOCKIMWH HA OCH CHUCTEMBI KOOPAMHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHENHOE IBUKECHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U IMyTH MAaTEPUAIbHOW TOUYKUA OT BPEMEHHU U UX
rpaduKu.

CBobOonHOe majeHUe. YCKOpeHHEe CBOOOIHOIrO majeHus. JIBWKeHHe Tera,
OpOIIIEHHOTO TMOJ| YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPIWHAT, CKOPOCTH H
YCKOpPEHHUSI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX TpapUKH.

KpuBonunennoe  aBwxkeHue. JIBM)KEHHE  MAaTEpUAIBHOW  TOYKHA MO
OKPY>KHOCTH. YTJOBas W JIMHEWHas ckopocTh. llepron m uvacrota oOpaieHwus.
LenTpocTpeMutenbHoe (HOpMaJbHOE), KacaTelbHOE (TAaHT€HIIMAIBHOE) U TOJIHOE
YCKOPEHNE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTporuCcTBa U TEXHOJIOTHUYECKHE MPOLECCHI: CITUIOMETP,
NBIDKCHUE CHaApSJOB, IEMHbIE,  IIecTepéHYaThie U pEeMEHHBIC
nepenayn, CKOpOCTHBIE TU(PTHI.

Hemoncmpauuu.

Mogenb cuctembl OTCYETA, WILTIOCTpAIMs KUHEMAaTHYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

CriocoObl uccie10BaHusl IBH>KCHUM.

Nnnroctpanus npeaenbHOro Nepexo/ia U u3MepeHrne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre TBUKEHUN C HUCIIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3pe’KEHHOM MPOCTPAHCTBE.



HaGnronenue aBuxkeHus Tena, OPOMIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpasnenue CKOpoCTH Ipu ABUKEHNUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTed, TPaeKTOPUM, CKOPOCTEH ABMIKEHUSI OJJHOTO U TOTO XKe
T€Ja B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3ydenne HEPAaBHOMEPHOTO JABHIKEHUS C LIEJNBbIO ONPEACICHUS MITHOBEHHOMU
CKOpOCTH.

N3mepeHne yCKOpeHHsI NPU MPSMOJIMHEWHOM PAaBHOYCKOPEHHOM JIBHKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKCHUU.

N3mepenne  ycKopeHUs  CBOOOJHOrO  MajgeHus  (PEeKOMEHIOBaHO
UCIIOJIb30BaHue UG POBOI JabopaTOpun).

N3yuenne  [BWXKEHHS Tella, OpPOLIEHHOTO TOPU30HTANIBHO.
IIpoBepka runoTessl 0 MPSMOM IPOIMOPLMOHAIBHON 3aBUCUMOCTH MEXKIY
JAIBHOCTHIO MOJIETA M HAYAJIBHOM CKOPOCTBIO TENIA.

N3ydenne IBMKEHUSA Telna IO OKPYKHOCTH C IOCTOSHHOW II0 MOJIYIIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH MTEPUOJIa 00palIeHUs KOHUYECKOTO MasATHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.

IlepBpii 3akoH Hprorona. Wuepnumanbabie cucteMbl orcuéra. [IpuHiomn
otHocuTenbHOCTH ["anunes. HewnepuuanbHble cucTeMbl OTCUETa (OmpeneseHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpyuHIUn Cynepno3uiiuu CHl.

Bropoii 3akoH HeroTOHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0H Hpr0TOHA JIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. ODKBUBAJICHTHOCTh T'PABUTALMOHHON U
MHEPTHON MaCCBI.

Cuna TspKecTU. 3aBHCHUMOCTH YCKOpPEHHMsS] CBOOOJHOIO MAaJ€HHSI OT BBICOTHI
HaJT TIOBEPXHOCTBHIO TUTAHETHI W OT TeorpaduyecKkoil MmUpOTHL. JIBUKeHHE
HeOECHBIX TeJ U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Bec Tenma, aBmxkymerocs c
YCKOpPEHHEM.



Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHMS CKOJIBKEHUS M CUja TPEHUs
nokosi. Koaddunment tpenus. Cuna CONpOTUBICHHUS TPU JBWKEHUM Tela B
AKUIKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUS.

Hasnenue. ['mapocratuyeckoe naienue. Cuita Apxumena.

TexHHuecKrue yCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHl: MOAIIUITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBr>KeHUs TeN B MHEPLIMATBHBIX U HEMHEPIUAIbHBIX CUCTEMaX
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenune nByX UMIMHAPOB WM IIAPOB pPAa3HOM MAcChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCUTEIIBHO HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHrEe  PaBHOJCHCTBYIOUIEM  IPWIOKEHHBIX K Teay CHI  C
MIPOU3BEICHUEM MACCHI TeJla HA €r0 YCKOPEHHE B MHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cwJI, BOZHUKAIOIIUX B PE3YJIbTaTE B3AMMOJICHCTBHS TEII.

N3mepenne macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaJICHHH.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHHMSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepeHne paBHOJIEUCTBYIOIIEH CHII MPU JBHXKEHUU OpycKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TrUIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU [BIKEHUS Opycka II0
HAKJIOHHOW IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccenenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B IPYKHWHE H
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

N3yyeHue NBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON depes
NErKui OJIOK.

N3mepenne xodduiineHTa TpeHUs MO BEIUYHUHE YTI0BOr0 KO3 (UIIUEHTA
3aBucUMOCTH Frp(N).

HccnenoBanue nBUKEHUS Opycka MO HAKJIOHHOM IUIOCKOCTU C MEPEMEHHBIM
K03 PULIEHTOM TpEeHUSI.

N3yuenune ABMKEHUS TPy3a HA BAITy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpAOe Teno. [locTymarensHOe M BpamiaTelibHOE JBI)KCHHE
TBEPAOTro Tesa. MOMEHT CHJIbI OTHOCUTENIBHO OCH BpalleHus. [11edo cuibl.



CrnoxxeHue cuil, IPWIOKEHHBIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

VY ca0BuUs paBHOBECHUS TBEPAOIO TENA.

YcToliunBoe, HeycTouMBOE, 0€3pa3InyHOE paBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHMYECKHME MPOLECCHL: KPOHIITEMH,
CTPOMTENBHBIN KPaH, peIIETYATHIE KOHCTPYKIIUH.

Jlemoncmpayuu.

VY cnoBus paBHOBECHS.

Buns! paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

UccnegoBanne ycinoBUM paBHOBECUSI TBEPIAOIO TeENa, HMMEIOMIET0 OCh
BpAILICHHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PaCU€T CUJl YIIPYTOCTH.

N3ydenune ycToMdnBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3axonvl coxXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruanbHOM TOYKH, CUCTEMBI MATEPHANIBHBIX TOYEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBM)KEHUM LIEHTPpa Macc.

Nmnynbe cUitbl U NU3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlyiabca MarepuaibHOW TOYKH. lIpencraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B EHTPAIbHBIX MOJISX.

Pabora cuiapl Ha MamoM W Ha KOHEYHOM TepemenieHuu. I 'padudeckoe
MpeCTaBIeHHE paOOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunetnueckass sHeprus marepuaibHOM Touku. Teopema 00 W3MEHEHHH
KUHETHYECKOW SJHEPTUU MATEPUATTbHON TOUYKH.

[ToreHuuanbHple W HEMOTCHIMANbHbIE CUJbl. [loTeHUManbHAs >HEPrusl.
[ToTeHnmanbHas 3HEPrusi ynpyro aAepopMUpPOBAHHON MpykuHbL. [loTeHIManbHAs
JHEpPrusl Teja B OJHOPOJHOM TIpaBUTAMOHHOM mnoJie. [loTeHumanbHas 3HEprus
TeJa B TPABUTAIIMOHHOM TI0JIe OAHOPOJHOTO Iapa (BHYTpH M BHE Iiapa). Bropas
KOCMHYECKASI CKOPOCTh. TpeThsi KOCMUYECKAS] CKOPOCTh.

CBsi3b pabOTHI HEMTOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOU SHEpTUr
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOI YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymm i UACAIbHOM YXKUAKOCTH KakK CIEICTBUE 3aKOHA
COXpaHEHHSI MEXaHUYECKOMN IHEPTHUHU.



TexHruecKue yCTpOMCTBA M TEXHOJOTUYECKUE MPOLECCH: JBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, THUPOCKOI, (PUIypHOE KaTaHUE Ha
KOHBKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

N3mepenne MOIHOCTH CHJIBI.

W3MmeHeHne sHepruM Teja pu COBEPIICHUN PaOOTBHI.

B3anmHbIe npeBpamieHUss KUHETUYECKOM W NOTEHIMAJIbHOM JHEPTUM IpU
JNEWCTBUU HA TEJIO CUJIBI TSHYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHHe dHEpruu Npy CBOOOJHOM MaJACHUU.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne nMIysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHne cuilbl TATH, CKOPOCTH MOJIEIN 3JIEKTPOMOOWIISS M MOLIHOCTH
CHUJIBI TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanue COXpaHEHUS UMITYJIbCA ITPU YIIPYTOM B3aUMOICHCTBHM.

N3mepeHre KWHETHYECKON SHEPTUU Tella [0 TOPMO3HOMY Iy TH.

CpaBHeHME U3MEHEHUS MOTEHIMAIbHOW SHEPTUU MPYKUHBI C padOTON CUIIBI
TPEHMUS.

Omnpenenenue paOOThl CUJIBI TPEHUS TPHU JABMXKEHUU Tela MO0 HAKJIOHHOM
MJIOCKOCTH.

Paznen 3. Modgiekyisipuasi pu3nka u TEpMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OcHOBHBIE MOJOXEHUA MOJeKyIsipHO-kuHeTnueckod Teopun (MKT), wux
onbiTHOe oOocHoBanue. Juddysus. bpoyHoBckoe nBuxkeHue. XapakTep
JBIDKEHUS W B3aUMOJEWCTBHMS 4YacTUL BellecTBa. MoJenu CTpPOEHHs TIa30B,
KHUJIKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX
Mojenei. Macca u  pasmepsl MoJiekysl (aromoB). KonudecTBo BeliecTBa.
[ToctostnHas ABoranapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ uMmepenus. lllkana
temneparyp Llenbcusi.

Mopaenb uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETHYECKON TEOPHUH: YACTHUIIBI
ra3a JBHXYTCSl XaOTUUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBeie 3akonbl. YpaBHeHue MenneneeBa—Kianeiipona. AoGcomtoTHas
Temrneparypa (mkana temnepatyp KenbBuna). 3akon JlambroHa. M3omporiecchl B



UJCAJBHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. ['paduueckoe
IpeCTaBICHNE N30IPOLECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3b  MEXIy [JaBIIEHHEM M  CpeJHEd KHUHETUYECKOM  DHEeprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JIBIXKEHHSI MOJIEKYJ HACAIBHOrO Tra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH HUECAIBHOTO rasa).

CBs13p a0COTIOTHON TEMIIEPATYPHI TEPMOJIUHAMUYECKON CUCTEMBI CO CpPEIHEM
KMHETHYECKOW YHEPTUEH MTOCTYIIAaTEIbHOTO TEIUIOBOIO JBUKEHUS €€ YaCTHII.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TPOLECCHI: TEPMOMETP,
O6apomeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopnenn qBUXEHUS YaCTUL] BEIIECTBA.

Mojens OpOyHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[IpuTsxeHue MOJIEKYJI.

Mopenu KpUCTAIINYECKUX PELIETOK.

HabGnronenue u vcciiefoBaHuE U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

HUccnegoBanue mporecca yCTAaHOBJIEHUSI TEIJIOBOIO PaBHOBECUS IIPU
TEMJI000MEHE MEXKTY TOPSUYEH U XOJIOAHONU BOJOM.

N3ydenune wu3oTepMUYEcKoro mpoiecca (PEeKOMEHIOBAHO HCIOIb30BaHUE
uudpoBoii 1adbopaTopun).

N3yuenue HA30XOPHOTO rnpoiecca.

N3ydenne nzobapHOro mpoiecca.

ITIpoBepka ypaBHEHUS COCTOSHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCJIOBHM st
TEPMOJMHAMHYECKON CUCTEMBI. BHEIIHNE U BHYTpEHHUE napameTpsl. [lapamerpbl
TEPMOJAMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAUYEHHS BEJIMYMH, OMHCHIBAIOLINX
€€ COCTOSIHME HAa MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepMmoauHamuku. CamMonpou3BOJIbHAS — peJlaKcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mogens wuaeasbHOr0 ra3a B TEPMOAMHAMUKE — CHUCTEMa YpPaBHEHUM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaXXEHHUE [JIs1 BHYTPEHHEW JHEPIUU.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALHs YaCTHIL], BBICOKHE
TEMIIEPATyphl. BeIipaxkeHue i BHYTPEHHEN YHEPTUM OJHOATOMHOI'O MIEAIBHOIO
rasa.



KBa3zucratuueckre U HECTaTUUSCKHE IMPOLECCCHhI.

DneMmeHTapHas paborta B TepMoauHaMuke. Beraucienue padoTel 1o rpaduky
npoiecca Ha pV-auarpaMmme.

Temmomepenaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW — DHEPruu
TEPMOJMHAMHYECKOM  CHCTeMBbl 03  coBepuieHuss pabotel.  KoHBekIus,
TETUIONPOBOIHOCTD, U3JTyUYCHHE.

KomuyectBo TemmoTel. Temno€éMKOCTh Tenna. YelbHas W MOJIApHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHHE Maiepa. YnaenbHas TEmoTa CropaHus
toruBa. Pacuér konmuectBa TemiuoThl mpu  Teronepenade. I[lonstue 00
aauabaTHOM ITpoIiecce.

IlepBbIii 3aKOH TepMOJUHAMUKUA. BHyTpeHHsisi »Heprua. KoimdecTBo
TEIJIOTBI W paboTa Kak  Mepbl M3MEHEHUS  BHYTPEHHEM  SHEpPruu
TEPMOJINHAMHYECKOU CUCTEMBI.

Bropoli 3akOH TEpMOJAMHAMHUKHA JJII PABHOBECHBIX IIPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akoH TEpMOAMHAMHUKM Uil  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOKHO TIepeiaTh TEIUIOTY OT 00JIee XOJIOJHOTO Telia K 60jiee HarperoMy 0e3
kommneHcanuu (Kmay3uyc). HeoOpatumMocTh IpUpOIHBIX MPOIIECCOB.

[TpunHiMnB! HecTBUS TerioBbIX MamuH. KIT/I.

Maxkcumanenoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTMYE€CKHE aCHeKThl MCIIOJIL30BaHMS TEIUIOBBIX JBUrarenei. TeroBoe
3arpsA3HCHUE OKPYKAIOIIEH CPEIbI.

TexHuYeCKne YCTPOMCTBA W TEXHOJOTHYECKHUE IMPOIECCHI: XOJIOAWIbHUK,
KOHJIMIIMOHED, IU3EJIbHBIM M KapOIOpaTOpHBIA JBUraTelid, MapoBas TypOuHa,
MOJyYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOHOB C
UCITOJIb30BaHUEM TETUIOBOTO HAcOCa, YTUIU3AIUsI OMOOPTaHNIECKOTO TOIIUBA IS
BBIPAOOTKH «TEIJIOBOM» U JICKTPOIHEPTHH.

Jlemoncmpayuu.

N3meHneHune TeMriepaTypsl py a1nadaTHIeCKOM PACITUPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAETBHBIX TETUIOEMKOCTEHN BEILIECTB.

CnocoObl M3BMEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KoMnbproTepHbIe MOIEIN TETIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot, npaKmuKym.
N3mepenue yaenbHON TENI0EMKOCTH.



HccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

Uccnenosanue agmabaTHOTO MpoIiecca.

N3ydyeHne B3aMMOCBS3M SHEPTUM MEXKMOJICKYJISIPHOIO B3aMMOJICUCTBUS U
TeMIepaTypbl KUIIEHUS KUJIKOCTEH.

Tema 3. Acpecammuwie cocmosanusn eeuyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u kKouaeHcamnus. Vcnapenwe u kumneHue. Y enbHas
TEIJIOTa MapooOpa3oBaHUs.

Hacelennsie U HEHACBHIILICHHBIC  TapBI. KauecTBennas
3aBUCHUMOCTbH TJIOTHOCTH U JIABJICHUS! HACBHIIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX
HE3aBUCUMOCTh OT 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPhl
KHUIIEHUS OT AABJICHUS B )KUIKOCTH.

BnaxxnocTh Bo3yxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucraminueckue u aMoppHbie Tena. AHU30TPOIUs CBOMCTB
KpucTaiyioB. [lnaBmenne u Kpuctammsamusa. Y AeEIbHAs TEIUIOTA IIJIABJICHUS.
CyO6aumarnus.

Hedopmarnuu tBEpAOTrO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipeaen ynpyrux nedopmariuii.

TermoBoe pacimimpeHue KUAKOCTEH M TBEPIBIX Tell, OOBEMHOE U JIMHEWHOE
pacimpeHrie. AHTApMOHHU3M TEIUIOBBIX KOJIEOAHUM YacTHI] BEIECTBA KaK MPUYUHA
TEIJIOBOTO paCIIUpeHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B (Ppa30BbIX MMEPEX0IaX.

VYpaBHeHue TEMI0BOrO OanaHca.

IToBepxHocTHOE HaTspkeHUE. KoaphuiMeHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanwsapasie siBinenus. JlapiieHue moJ UCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE TMPOIECCHI:  KHUIKUE
KPUCTaJUIbI, COBPEMEHHBIE MaTepUaJIbI.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue. Kunenue npy noHnX€HHOM JaBJICHUMU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKCHMUS.

OMNBITEI C MBUIBHBIMM TUIEHKAMH.

CmaumnBaHue.

Kanumnsipasie siBeHus.

Mopenu HEeHbIOTOHOBCKOM JKUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.



HccenenoBanue HarpeBaHUs U IJIABJICHUS KPUCTAUIMYECKOTO BEIIIECTBA.
Buasr nepopmarmii.
Habmronenune mansix nedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

W3mepenue yaenbHOM TeII0ThI IJIaBICHUS JIb/IA.

W3y4enne CBOMCTB HACHIIIICHHBIX MApOB.

N3mepenue aOCOMIOTHOW BIAKHOCTH BO3JyXa W OIEHKA MacChl MapoB B
MOMEILEHUH.

N3mepenne ko3¢ duiimenTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenune moayisa FOnra.

HccnenoBanne 3aBUCUMOCTH  JedopMaluu  pe3nHOBOro oOpa3ua oOT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.

OnexTpu3zanys TeJl U €€ MpOSBICHUA. JJIEKTpUYECKUU 3apsan. [[Ba Buna
JNEKTPUYECKUX 3apsAnoB. [IpOBOIHMKHM, MAUAIEKTPUKUM U IOJYIPOBOJHUKH.
DJIEMEHTapHBIM  JJIEKTPUYECKAM 3apsi. 3aKOH COXPAHEHHS JIIEKTPUYECKOTO
3apsaa.

B3aumopeiictBue 3apsnoB. Todyeunsle 3apsaasl. 3akoH KynoHa.

Onextpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsi/ibl.

HanpsoxénHocts  anexktpuueckoro mons. [lpoOubii  3apsin.  Jlunuwm
HaINpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE ANEKTPUYECKOE MOJIE.

[ToTeHIMaNBHOCT BJIEKTPOCTATHYECKOTO IMOJA. Pa3HOCTh MOTEHOHUAIOB H
HarnpspkeHue. lloTeHnumanbHass SHEprust 3apsga B DJIEKTPOCTATUYECKOM IIOJIE.
[Torenuman anexkTpocraTndeckoro nossi. CBsa3b HANPSHKEHHOCTH TOJISI U Pa3HOCTH
MOTEHIMANIOB ISl AJEKTPOCTATUYECKOro Mojs (Kak OJHOPOJHOTO, TakK H
HEOJTHOPOJHOTO).

[IpuHIUMI CynepnO3UIIMU AJIEKTPUUYECKHUX TTOJIEH.

[lone Toueunoro 3apsiaa. llosme paBHOMepHO 3apspkeHHOU cdepbl. [lone
PAaBHOMEPHO 3apsKeHHOro mo o0bEéMmy miapa. [lone paBHOMEPHO 3apsyKEHHOM
OecKOHEYHOW TUIOCKOCTH. KapTuHbI NWHWUN HAnpsDKEHHOCTH OTUX TMOJNEH HU
DKBUIIOTCHIIMAIBHBIX ITOBEPXHOCTEN.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHUS 3aPI0B.

JIMDNEKTpUKM B DBJIEKTPOCTATUYECKOM  MOJIE. Jlupnexrpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHJIEHCATOpPA. DNEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOpa.

[TapamniensHOE coemnuHEHNE KOHIEHCATOPOB. [locienoBarenbHoe COeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM BJIEKTPUUECKOM TIOJIE.

TexHuyeckre ycTporucTBa U TEXHOJIOTHUECKUE MPOLECCHI: AIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATHIECKAS 3aIINTa, 3a36MJICHHE DJICKTPOTIPHOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIAau
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MOJIA 3apPSKEHHOTO KOHIEHCaTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

OueHka cuJl B3aUMOJIEHCTBUS 3apsKEHHBIX TEIL.

HaOnronenue npeBpalieHust SJHEPTUM 3apsSXKEHHOTO KOHIEHCATOpa B SHEPTHUIO
W3JIy4YEHUs CBETOANOIA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampsDKEeHMST ) npu
MOCJIEA0BATEILHOM COSUHEHUH KOHIECHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOpA Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlit 31eKmpuyecKuii mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUUYECKOro TOKa. VICTOUHMKHU
toka. Hanpsikenue U u D1C é.

3akoH OMa [ yyacTKa LeTu.

DIIEKTPUYECKOE COMPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBIICHUSI OAHOPOTHOTO
MPOBOAHUKA OT €ro [JIMHBl W IUIOMIAJAN MONEPEYHOTO CEYEHUs. Y ACIbHOE
CONPOTHUBJICHUE BEIIIECTRA.



[TocnenoBarenbHOE, TApaNIENbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.
Pacuér pazBeTBi¢HHBIX dekTpruueckux menei. [IpaBmia Kupxroda.
PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIIHOCTE JJIEKTPUYECKOTO TOKa. TeroBas MOIIHOCTb, BbIAEIsSIEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM ) IEKTPUUYECKOM 1enu. MOIITHOCTh UICTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTop B ienu noCTOSTHHOTO TOKA.

TexHudyeckre yCTPOMCTBA W TEXHOJIOTMYECKHUE IIPOIECCHI: aMIlepMeTp,
BOJILTMETP, PEOCTaT, CUETUMK ICKTPUICCKON SHEPTHUH.

Jemoncmpayuu.

N3MepeHue cuiibl TOKa U HAMPSHKEHUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS ISl PE3UCTOpa,
JIaMIIbl HAKaJIMBaHUS U CBETOJIMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IM TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COMTPOTUBJICHUS MIPU TOCTOSTHHOM
HanpsHKEHUM.

[Ipsimoe nzmepenue DJIC. KopoTkoe 3aMbIKaHUE TajJbBaHUUYECKOTO 3JIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CniocoObl coenMHeHHust UICTOYHUKOB Toka, DJIC GaTapeil.

UccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXK Ty TTOJTFOCAMH UICTOUHUKA TOKA OT
CHUJIbI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npaKmMuKym.

HccnenoBanne cCMEIMIaHHOTO COSIUHEHUS PE3UCTOPOB.

N3mepenue yaenpbHOro COMPOTHUBIICHUS TPOBOTHUKOB.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npeesia usMepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenne DJIC 1 BHYTPEHHETO COMMPOTHBIICHHS HCTOYHHKA TOKA.

Uccnenosanue 3aBucumoctd D/[C ranpbBaHUYECKOTO 3JIEMEHTA OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTSHIIMAIOB MEXKIY MOJIFOCAMH UCTOYHUKA TOKA OT
CHUJIBI TOKA B TICTIH.

HccnenoBanue 3aBUCHMOCTH TIOJIE3HONW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKa.



Tema 3. Toxu ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOJUMOCTh  PA3JIMYHBIX  BEHIECTB.  DJIEKTPOHHAs
POBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COMPOTHUBICHUS METAJIOB OT
TeMiiepaTypbl. CBepXIpPOBOINMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA DJIEKTPOHHBIX ITyYKOB.

[ToympoBOTHUKH. CoOcTBeHHas U MpUMECHasT  MPOBOJAMMOCTH
noJIynpoBOAHUKOB. CBolicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

DNEKTPUYECKUNA TOK B DJICKTPOJUTAX. DIJICKTPOIUTHYECKAS TUCCOITHAITHA.
OnekTponus. 3akoHsl Dapajes A 3AEKTPOIU3A.

OnexkTpuyeckuid TOK B razax. CaMOCTOATENbHBIH W HECAMOCTOSITEIbHBIN
paspsa. PaznuyHbie TUIIBI cCaMOCTOSATEIBHOTO pa3psiaa. Momnnus. [1nazma.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: Ta30pa3psiIHbIe
JIAMIIbl, JJICKTPOHHO-NTydeBas TpyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AHO/I,
TpaH3UCTOP, (POTOANOA, CBETOAMO/I, TAIbBAHUKA, paUHUPOBAHUE ME/IHU, BHITIJIaBKa
ATIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[TpoBOAUMOCTH 3IEKTPOIUTOB.

3akoHsbI anekTponnsa Papanes.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HaOnronenue anextposusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHUS ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOA.

Du3HYeCKUl MPAKTUKYM.

Crioco6bl n3MepeHust PU3NIECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEJIBHBIE TTOTPEIIHOCTA U3MEPEHUN (PU3MUECKUX BEJUYHH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHHHM, MCCIEIOBAaHUW  3aBUCUMOCTEU
(¢u3MUecKMX BETUYMH, MPOBEpPKa MPEMJIOKEHHBIX TUNoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazieiax  «YUYEHUYECKHH  DKCIIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).



MexnpeaMeTHbIe CBS3H.

N3yuenne kypca ¢usuku yrayoméuHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YYETOM COAEPKATEIBHBIX MEKIPEIMETHBIX CBS3€Ml C KypCcaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meostcnpeomemnule nOHAMUA, CA3AHHBIE C U3YUECHUEM MEM 0008 HAYUHO20
NnO3HaHUA: SIBICHUE, HAYYHBIM (akT, rumnoresa, (puU3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJENb, HU3MEPEHHE,
MOTPENTHOCTH U3MEPECHHM, H3MEPHUTEIIbHBIE TPHOOPHI, ITUBpoBast JadbopaTopusi.

Mamemamuka: pelieHUe CUCTEMbl ypaBHeHUWH. JlunHelHas QyHKIMS,
napabona, runep6bosna, ux rpaduku U cBOiCTBA. TpUroHoMeTpuyeckue (yHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops! 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB.

buonozua: Mmexannueckoe JIBIKEHHUE B JKUBOUM mipupone, nuddysus, ocMoc,
TEMJI000MEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl,
yTUIM3aIusl OHOOPraHMYECKOrO0 TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBON» H
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHNE U KAMWIISIPHBIC SIBIICHUS B IPUPO/IE,
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHHWE aTOMOB M MOJEKYI,
MOJIb BEUIECTBA, MOJISIpHAs Macca, MOJyYeHHE HAHOMAaTepUasoB, TEIUIOBbIE
CBOMCTBA TBEPJIBIX TEII, KUJKOCTEH U ra3oB, KUJKUE KPUCTAIUIBI, JIIEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JICKTPOJUTUYECKAsL JUCCOIUALNS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpua: BnaxxHoctTb BO3Ayxa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHUE JBUKEHUW C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOr0 M JKHJIKOIO TpPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKLUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMH), UCIIOJIb30BAHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKON, BOJOMET W APYTHE), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOWM XOJIOAWJIbHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJy4YEHUsT COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTaTUYECKasl 3alluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
ra3opa3psAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Pa3znen 4. DiaekTpoguHAMMKA.
Tema 4. Maznummnoe none.



B3anmoneiicTBUe TNOCTOSHHBIX MAarHUTOB M TPOBOJHHKOB C TOKOM.
MaruutHoe mnone. BekTtop MarHUTHOW WHAYyKUUU. lIpuHOun cynepno3unuu
MAarHUTHBIX NTOJIeN. JIMHUM MarHUTHON MHIIYKIWH.

MarHutHoe 1oJjie MPOBOJHUKA C TOKOM (IPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuita Amrniepa, e€ HanpaBJIEHHE U MOJ1YJIb.

Cuuna JlopeHua, e€ HanpaBJI€HUE U MOAYJIb. [[BH>KEHUE 3apsiKEHHON YaCTHULIBI
B OJJHOPOJIHOM MarHUTHOM mnoJje. Pabora cusl JIopeHna.

MarnuTtHoe nosue B BeuecTBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHu4eckne yCTPOMCTBA M TEXHOJIOTMYECKHUE MPOILECCHI: MPUMEHEHUE
MOCTOSTHHBIX MarHMTOB, 3JIEKTPOMArHUTOB, TE€CTeP-MYJIbTUMETD,
ANEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

Kaptuna  7nWHHMI  WMHOYKIUMM ~ MarHUTHOTO  MOJiI  IOJIOCOBOTO U
MOJKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuuuii MarHuTHOM MHAYKIWHU MOJISL JJTMHHOTO MPSMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

HaOnronenue aBMKEHUSI My4yKa 3JICKTPOHOB B MAarHUTHOM MOJIE.

[Tpuaumn NEUCTBUS AJIEKTPOU3MEPUTEIILHOIO npubdopa
MarHUTOAJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnegoBanre MarHuTHOTO MOJISE HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

Uccnenosanue AeiiCTBHS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHne 3eKTPOMAarHuTHOM MHAYKIMU. [[0TOK BEKTOpa MarHUTHOU
uaaykuuu. 3/C uaaykuuu. 3aKoH 3I€KTPOMAarHuTHOM nHAyKIuu Dapajes.
Buxpesoe anektpruueckoe nosue. Toku Pyko.

OJC wHAyKUMW B TPOBOJHHUKE, JIBIXKYLIEMCS B OJHOPOAHOM MAarHUTHOM
noJie.

IIpasuio Jlenua.



NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B LIENTU TOCTOSIHHOTO TOKA.
Asnenne camonHaykuuu. IJ1C caMOMHIYKIUN.

DHeprust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckue YCTPONCTBA M TEXHOJOTMYECKHE MPOLECCHl: WHIYKIIMOHHAsS
neyb, COJICHOU/, 3aIMTa OT JEKTPU3ALMU TEJ PU ABUKECHUU B MATHUTHOM T10JI€
3eMiu.

Jemoncmpayuu.
HaGnronenue SsBIeHUS 2IEKTPOMAarHUTHOW WHTYKITHH.

UccnenoBanune 3aBucumMoctd IJ{C HMHIOYKUMHM OT CKOPOCTH HM3MEHEHUs
MarHuTHOTO MOTOKA.

[Ipasuo Jlenua.

[Tanenurie MmarauTa B aTlOMUHUEBOM (MEIHON) TpyOe.

SBneHne CaMOUHAYKITUH.

UccnegoBanne 3aBucumoctu IJ]C caMOMHIYKIUH OT CKOPOCTH WU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

UccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON UHIYKIIUU.

Ornpenenenne MHIYKIMY BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sSBICHUS] CAMOUHYKIIMH.

COopka MoJienu JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonnyeckue konebanus. KuHemaTtuueckoe M AMHAMUYECKOE OMHCAHHE.
DHepreTUUecKoe OMHcaHue (3aKOH COXpaHEHUsI MEXaHMYeCKOW >Hepruu). BeiBoa
JTMHAMHYECKOI0 OMHUCAHUSI TAPMOHUYECKUX KOJIEOaHUN M3 UX IHEPreTUUYECKOTrO U
KMHEMAaTUYE€CKOTO OMTMCAHMUS.

Amrutyna u ¢asza kosebanuil. CBA3b aMIUTMTYIbI KOJICOAHUN HMCXOMHOU
BEJIMYHMHBI C aMIUITUTYJaMU KOJIeOaHH €€ CKOPOCTH M YCKOPEHUSI.

[lepuon m wyactora kosneOanuid. Ilepmoa ManbIx CBOOOJHBIX KOJI€OaHMIA
MareMaTu4yeckoro wmastHuka. Ilepuos CcBOOOAHBIX KoJIeOAHUM MPYKUHHOTO
MasITHUKA.

[TonsTe o 3aTyxarommx Kosuebanusx. BeiHyxaeHHble konebanus. Pezonanc.
Pe3zonancHas kpuBas. BausHue 3aTyxaHus Ha BUJI p€30HAHCHON KPUBOU.
ABTOKOJICOAHMS.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, YacChl,
KaueJid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.



Jlemoncmpayuu.

3amnuch Koj1e0aTeNbHOI0 IBMKCHHUS.

Habmronenne He3aBUCHMOCTH MEPUOJia MaJIbIX KoJIeOaHWM rpy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyXammux KoJeOaHUN ¥ 3aBUCHMOCTH TTEPHO/1a CBOOOTHBIX
KOJICOaHUI1 OT COMPOTUBIIECHHUS.

UccnenoBanne kojiebaHW Tpy3a Ha MACCUBHOM TMPYXKHHE C IICNBIO
dbopmMupoBaHus MpeICTaBICHUN 00 UI€aIbHOM MOJICTH MIPY>KMHHOTO MassTHUKA.

3aK0H COXpaHEHHS YHEPTUH TPH KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBanne BRIHYXICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenue mnepruona CBOOOJHBIX KOJEOAHUN HUTSHOTO M IPYKUHHOTO
MasITHUKOB.

N3yuyeHune 3aKOHOB JIBUKEHHUS TeJla B X0J1€ KOJIEOAHHI Ha yIIPYToM MOJBECE.

N3yuenune nBUKEHUSI HUTSAHOIO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPY>KUHHOM MAasSITHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTyXaOIINX KOJIEOaHUM.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazcHumHnule Ko1e0aHUA.

Konebarenbubiii  KOHTyp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KOJeOaHUS B
uaeasbHoM KosiebatenbHOM KoHType. Popmyna Tomcona. CBsi3b aMILTUTY/bI
3aps/ia KOHJAEHCATopa ¢ aMIUTUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHMs SHEPTUH B UACATBHOM KOJI€0aTeIbHOM KOHTYPE.

3aTyxarome 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnnbie
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.

IlepemeHHBI1 TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYIHOE U
JNEUCTBYIOUIEE 3HAYEHUE CHJIBI TOKA M HANpSHKEHUS NpH pas3audyHou (dopme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbld MEPEMEHHBIM TOK. Pe3nuctop, KOHAEHCATOp M KaTyllKa
UHAYKTUBHOCTH B LENU CHHYCOMJAJIBHOIO NEPEMEHHOIO TOKA. Pe30HAHC TOKOB.
Pe3onanc HanpsikeHui.

UneanwpHbiii  Tpancpopmarop. IlpomsBoactBo, mepemada u  moTpediieHHe
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PHUCKU MPHU MPOU3BOJACTBE 3JieKTposHepruu. Kymprypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.



TexHuyeckre ycCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: ANEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBHCHUMOCTh 4aCTOTHI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuusiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenp 3JIEKTPOMarHuTHOTO TeHEpaTopa.

BbIHYX/1I€HHbIE CUHYCOUIATIbHBIE KOJIEOAHUS.

Pe3ucrop, kaTymika WHAYKTUBHOCTH U KOHJIEHCATOP B LIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu 1OCIENOBATENBHOM COCOMHEHHM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Y cTpolcTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mopneinpb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOTO TOKa 4YEpPE3 IMOCIENOBATEIBHO COEAUHEHHBIC
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

Habintoienue 31eKTpoOMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMaHUMHbLE G0JIHbI.

MexaHuveckue BOJIHBI, YCIOBUSI HMX pacrnpocTtpaHeHus. llomepeunsie u
MPOJOJIBbHBIE BOJHBL. llepmoa, CKOpOCTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJIH: OTpa)K€HUE, IMpelloMIIeHHuEe, UHTEepPEepeHUus U
nudpaxims.

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

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

DONEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI M3JIyYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa  JIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUE,
npesioMIIeHUE, Oosipu3anus, nHTepdepeHus u Tudpaxuus.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [IprMeHeHHe AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI pagUOCBA3H U TeNeBUAEHUS. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeJibl.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTHI, pajiap, paJuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neus,
yABTPa3ByKOBas IMAarHOCTUKA B TEXHUKE U MEJIUILIMHE.

Jemoncmpayuu.

OO0pa3oBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIO0TBHBIX BOJH.

Koneburomeecs Teo Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepennmm u qudpakiin MEXaHUYECKUX BOJTH.

AKyCTHYECKHU PE30OHAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILUTUTYJION U
4acTOTOM KOJeOaHUH.

UccnenoBanue CBOICTB AJEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
pesioMJIeHUE, MoJspu3alus, udpaKius, nHTephepeHITus.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacpOCTpaHEHUE CBETa B OJAHOPOAHOM cpene. JIyu cBera.
ToYeUHbBIN UICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n3o0pakeHuil B
ockoM 3epkaine. Chepuieckue 3epkara.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIFOTHBIN MOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MoKa3aTenb npeiaomiieHus. [[oCTOSSHCTBO YaCTOTHI
CBETAa M COOTHOILICHHWE JIMH BOJH IpPHU MEPEX0JIE MOHOXPOMATUYECKOTO CBETA
yepes rpaHully paszjena AByX ONTUYECKUX CPE/l.

Xoxa nmydeit B mpusme. Jucnepcusi ceeta. CHOXKHBINM cocTaB O€lIOro CBeETa.
[Ber.

IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yrojl MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

CobOuparoriie ¥ paccemBaromue JnH3bL. ToHkas JnuH3a. @DOKycHOE
paccTosiHe M OINTHUYecKas CHjIa TOHKOM JMH3BI. 3aBUCUMOCTbh (POKYCHOTO
paccTOsIHUSL TOHKOM cepuueckoil JIMH3bI OT €€ TeOMETPUU U OTHOCHUTEIHHOTO
NOKA3aTeNs MPEJTOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.



Xon ny4a, ONpOWENUIErO JUH3Y INOJ IMPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOU
ontudyeckor ocu. IloctpoeHne wu300pakKeHWM TOUKHM W OTpe3ka IpsSMOM B
cOoOMpAarOIMNX M PACCEUBAIOIINX JTMH3aX U UX CHCTEMax.

Ontuueckue npubopsl. Pazpemaromias cnocoOHocTh. ['1a3 kak ontuyeckas
cUcCTeMA.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus ceta. KorepeHTHbE HCTOYHUKH.
VYcaoBus HaOMOIEHWS MAaKCUMyMOB M MHHHUMYMOB B HHTEpP()EpPEHIIMOHHOM
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. [IpuMepsl Knaccrueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvonHas pemeérka. YclioBue HaOI0IeHus
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJICHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(DPaKIUOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuueckrue YCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIyIa,
nepuckon, QoTtoanmnapar, MHUKPOCKOI, MPOCKIIMOHHBIA anmapar, MPOCBETIICHHE
ONTHKH, BOJIOKOHHAS! ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue mpeaoMieHHs CBETA.

HaOnronenue noiHOro BHyTPEHHET0 OTpakeHus. Mojielib CBETOBOIA.

UccnenoBanue X0Ja CBETOBBIX IIyYKOB yepes
MJIOCKONApaJIENIbHYIO TUIACTUHY U IPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenune natepdhepeHnm cBera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

HaOnronenue nudpakiuu cBera.

N3yuyenue auppakinOHHON pEeIETKY.

Ha6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Habmonenue nmossipuszanuu cBeTa.

[TpumeHeHne moaIPOUIOB ISl U3YUSHHUS MEXaHUYECKIX HATIPSOKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, nPAKMUKYM.

N3mepenue nokaszaresns IpeJoMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BelecTBa (Ha
OpUMEPE KUIKUX JIUH3).



N3mepenune poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[TosyueHnue n300paxxeHNs B CUCTEME U3 INIOCKOTO 3€pKajla U JIUMH3bI.

[TonmyueHnue n300paxxeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHU€e TENECKONUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEpGHEPEHIINN U TOISIPU3AIUHN CBETA.

N3yuyenue noysipu3anyu cBeTa, OTPaXKEHHOIO OT IIOBEPXHOCTH TUAJIEKTPHUKA.

N3ydeHne naTeppepeHN JIa3epHOTO U3IIyUEHUs Ha ABYX LIEISX.

Ha6nronenue nucnepcun.

Habmonenue u uccnenoBanue Au(ppakiinoOHHOTO CIIEKTpa.

N3mepenune IMHbI CBETOBOW BOJIHBI.

[TonyueHue criekTpa M3Iy4YeHUs] CBETOAMOAA MPU MOMOIIM JUPPAKIUOHHOMI
PELIETKH.

Pasznes 6. OcHOBBI cIeUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

['panunbl  NPUMEHHMMOCTH  KJIAacCHYECKOM  MexaHuku.  [loctynartsl
CHELUAIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM wuHTepBal. IIpeoOpazoBanus JlopeHia.
YcnoBue npuauHHOCTU. OTHOCUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIEHUE JTTUHBI.

DHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTuUs
HIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECChl: CITYTHUKOBBIC
MPUEMHUKH, YCKOPHUTEIN 3apsHKEHHBIX YaCTHII.

VYyeHn4eckuit SKCIIEpUMEHT, JIa00paTOpHbIe PabOTHI, MPAKTHUKYM.

Onpenenenre UMIyJIbCa W DHEPrUM  PENATUBUCTCKUX  4acTull (1o
(doTorpadgusM TpeKOB 3apsAKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKynapuo-6011060ii 0yanusm.

PaBHOBecHOE TemI0BOE M3TyYeHUe (M3TydeHue adbCOII0THO YEPHOTO TENa).
3akoH cMmemenust Buna. 'mmmore3a [1imanka o kBanTax.

@DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororpdext. Ombitel A. I'. CronmeroBa. 3akousl doTodhdekra. YpaBHEeHUE
OiamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBenne cBeta (B YAaCTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJIOTHO
MOTJIONIAIOIIYIO0 U a0COJIFOTHO OTPAXKAIOIIYIO MOBEPXHOCTH). OnbiThl I1. H.
JleGenena.



BonHoBseie cBoricTBa yactuil. Bonnsl ae bpouns. iimHa BoiHb! ne bpouisa u
pa3Mephl 001aCTH JIOKAJIU3alUK JBUXKYIIIEHCs YacTulibl. KopmyCKyIsipHOBOJIHOBOM
nyanusMm. Judpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nuzmepeHuit B Mukpomupe. COOTHOIIEHUSI HEONpeaeaEéHHOCTEN
['eitzenOepra.

TexHnuecKkne YCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CHEKTPOMETD,
doTodemMeHT, (OTONATUYMK, TYHHEIbHBI MHUKpPOCKOI, COJHEYHas OaTapes,
CBETOJIMO/.

Jemoncmpayuu.

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOdPPeKTa.

HNccnegoBanue  3aBUCHUMOCTH  CONPOTUBIIEHUS  IIOJYIIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToaunosn.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Uccnenosanue dhotopesucropa.

N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA Y€pe3 CBETOAMO/ OT HAIPSKECHUS.

Tema 2. @usuka amoma.

OneITEl MO HMCCIEAOBAHUIO CTpoeHUa artoma. [lmanerapHas monens aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHue GOTOHOB NPU MEPEXOJIE aToMa
C OHOTO YPOBHS DHEPIUU HA IPYIrOM.

Bunpl ciektpoB. CiekTp ypOBHEN YJHEPTUH aTOMA BOJAOPOAA.

CnioHTaHHOE M BBIHYKJICHHOE U3JIyueHue cBeTa. Jlazep.

TexHuueckre yCTPOMCTBA M TEXHOJOIMYECKUE MPOLECCHl: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JI1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopra.

HaOmronenue nuHeRvYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTULL.

OnpeneneHue JIMHBI BOJIHbBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccnenoBanune cnekTpa pa3pexKeHHOTO aTOMApHOrO BOJAOPOJA U MU3MEPEHUE
nocTostHHON PunOepra.

Tema 3. Du3uka amomHoz20 A0pa u INEMEHMAPHBIX YACHMUY,.



Hyxnonnas monens siapa I'eitzenbepra—Banenko. 3apsia siapa. MaccoBoe
qucio sapa. M30Tomnsl.

PammoaktuBHOCTE.  AJbda-pacmaz.  DJCKTPOHHBIA W MO3UTPOHHBIN
Oerapacna. 'aMmMa-u3ydyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaauoakTUBHBIE H30TONBI B MPUPOJIE.
CBoiicTBa MOHHU3UPYIOLLIETO0 H3Iy4YeHUs. BiusHHE paguMOaKTUBHOCTH Ha >KUBBIE
opranusmbl. EcrecTBeHHbIN (poH n3nydenus. Jlo3umerpusi.

DOHeprus CBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledekT macchl sipa.

Snepusie peakuuu. Jlenenue u cuHtes saep. Anepusie peaktopsl. [Ipodiaembl
YOPABJISIEMOTO TEPMOSAJIEPHOTO CHUHTE3a. ODKOJOTMYECKHE aCHEKThl Pa3BUTHS
AJIEPHOU SHEPTETHUKHU.

Meronbl perucTpau U UCCIETOBAHUS SJIEMEHTAPHBIX YaCTHULI.

@yHIaMEHTAIIBHBIE B3aWMOJCHCTBUA. bapuoOHBI, ME30HBI M JICNITOHBI.
[Ipencrasnenune o CrangaptHor Moaenu. KBapk-riaooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangapTHOM Moaenu. TémHas martepus U TEMHas
SHEPIHUs.

EanHCcTBO pmznueckor KapTUHBI MUpA.

TexHrYecKue yCTpONCTBA U TEXHOJIOIMYECKUE MPOLECCHI: JO3UMETP, Kamepa
Bunecona, snepHbIi peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAaHCHasA ToMorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, nPAKMUKyMm.

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paaoakTUBHOTO ()OHA C UCIIOJIB30BAaHUEM JI03UMETPA.

N3ydenue nmoromeHus: 6eTa-4acTHIl aTFOMUHHACM.

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3UKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuKkiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHH. I[IpuMEHMMOCTh 3aKOHOB (U3UKH JJI1 OOBSICHCHHS TPHPOIBI
KOCMHUYECKHUX 00BEKTOB.

MeTonbl acTpOHOMHYECKMX ucclenoBaHuii. COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHasi aCTPOHOMMUSL.

Bun 3Bé3gnoro HeGa. Co3Besmus, sSpKue 3BE3bI, IUIAHETHI, WX BHIAMOC
JIBHKECHHE.

ComnHeunas cucrema.

Counnne. CosiHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlnarpaMma «CreKTpaabHbIM KJ1acc —

CBETUMOCTBY». 3BE3IbI IVIABHOW IIOCJIENOBATEILHOCTH. 3aBUCHUMOCTb «Macca —
CBETUMOCTBY» [UJIs 3BE3] TJIABHOM IIOCJIENOBATEIBLHOCTU. BHYTpEHHEE CTpOEHUE



3B€31. COBpEMEHHBIE TPEICTABICHUS O MPOUCXOXKICHUU U 3Botouuu CojHua U
3BE3. DTanbl )KU3HU 3BE3I.

Muieunsiii I[TyTe — Hama I'amaktuka. Ilomoxxenne m aBuxenue CoiHia B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapel. UEpHbBIE IBIPHI B sIpax
TaJaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06sa. Pazderanve ramakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeméunnle mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGnronenus 3BE3mHOTO HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIs ONpe/IeNIeHUs MOJ0KEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro Noiymapusi U SpKHE
3BE3/ILI.

HaGmrogenuss B Ttenmeckon JIyHbI, MJaHET, TYMaHHOCTEH M 3BE3HBIX
CKOIUICHUH.

Du3HYeCKUl MPAKTUKYM.

Cnioco6bl n3MepeHust PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
1 1UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATYMKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIC MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEITUYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHMHM, MCCIEIOBAaHUW  3aBUCUMOCTEU
(u3MUEeCKUX BEIUYMH, MPOBEpPKa MPEMJIOKEHHBIX TUNoTe3 (BbIOOp M3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  pa3feiax «YUYECHHYECKUH  OKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

O06o0maroniee MOBTOPEHUeE.

O6o001eHne U cucTeMaTU3alMs COACPKAHUS Pa3AeNIoB Kypca «MexaHukay,
«MonekynsipHas GuU3MKa U TEPMOJUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CIEIUAIbHON TEOPUU OTHOCUTEIbHOCTW», «KBaHTOBas
busnkay, « JMEMEHThI aCTPOHOMHUH U aCTPODUZUKNY.

Pons Qusukn u acTpoHOMHM B OSKOHOMHMYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKa, pojib U MECTO (pU3UKU
Y aCTPOHOMHMH B COBPEMEHHON HAay4YHOM KapTUHE MHUpA, 3HAUCHUE ONMUCATEIBHOU,
CUCTEMATU3HUPYIONIEH, OOBSCHUTEIBHOM W  TPOTHOCTHYECKOW  (DYyHKIIHIA
du3nueckoil Teopuu, posib pU3nYecKoil Teopur B ((OPMUPOBAHUM MIPEICTABICHUNA
0 (U3HYECKOW KapTHHE MUpPa, MECTO (PU3UYECKOW KapTHHBI MUpaA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABIEHUN O IIPUPOJIE.

MesknpeaMeTHbIE CBA3H.



N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYIIECTBJISIETCSL ¢ YUETOM COJICPKATEIBHBIX MEKIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesxicnpeomemusvie ROHAMUSA, CEAZAHHBIE C U3YYEHUEM MEM 0008 HAYYUHO20
noO3HAHUA: SIBICHUE, Hay4YHBIH (akT, THIOTEe3a, (U3NYECKas BEIMYMHA, 3aKOH,
Teopus, HaAOMIOJEHHE, OKCIEPUMEHT, MOJIECINPOBAaHUE, MOJEIb, H3MEPEHUE,
MOTPENTHOCTH U3MEPECHUM, U3MEPHUTEIIbHBIE TPHOOPHI, ITUBpoBast TadbopaTopusi.

Mamemamuka: penieHUE CUCTEMBl ypaBHEHUH. TpuUroHOMeTpuyecKue
(YHKIIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOpBI M MX NPOEKUMH HA OCH KOOPAUHAT, CII0KEHUE BEKTOPOB.
[IpousBoaubie 3meMeHTapHbIX (QyHKIuA. [Ipu3Hakum MmomoOust TPEeyroIbHHUKOB,
oIpeziesIeHUE IIIOMAAH IIOCKUX (GUryp u 00bEMa Tell.

Buonozua: snekrpuueckue SBICHUS B JKUBOM MpHUPOAE, KojeOaTeabHbIE
NBWKEHUS B JKUBOW HPHUPOAE, OKOJOTMYECKHE PHUCKA TIPU ITPOU3BOJCTBE
ANEKTPOIHEPTHH,  DJIEKTPOMArHUTHOE  3arpsA3HEHUME  OKPYXKAIOIIEW  Cpensl,
YJIbTPA3BYKOBas JUAarHOCTUKA B MEIMIIMHE, ONTHYECKUE SBJIICHUSA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

T'eocpagpua: wmarHUTHBIE TOJOCa 3€MIIM, 3all€KUM MAarHUTHBIX DY/,
(poTochEMKa 3€MHOM TOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMATHHUTOB,
ANEKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOr0 TOKA, MHAYKIMOHHAS TEYb,
JMHUM DJIEKTpOIIepenay, dJIEKTPOABUIaTellb, pajgap, paguonpUEMHUK, TEIEBU30DP,
aHTeHHa, tenepon, CBU-meub, ynbTpa3BykoBas [HAarHOCTUKa B TEXHHKE,
MPOEKIIMOHHBIN armapaT, BOJIOKOHHAsI ONTHKA, COJTHEYHAsi Oarapes, CIyTHUKOBBIE
NMPUEMHMKH, SIEPHAs DHEPreTUKA M DKOJIOTMYECKHE AaCNEKTBl €€ pa3BUTHUS.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE  PE3VYJBTATHBI JIMYHOCTHBIE
PE3YJIBTATBI

JInYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS ydyeOHOro mnpeamera «Dusznkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOUIMXCsl PYKOBOJCTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEH TO3ULIMENH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX
OpUEHTAIM, TO3UTHUBHBIX BHYTPEHHUX  YOEKICHHUH, COOTBETCTBYIOIIUX
TPAAULIMOHHBIM LIEHHOCTSAM POCCHUHCKOro OOLIECTBA, PACHIMPEHHUE >KHU3HEHHOTO
ONbITa U ONBITA ACATENBHOCTH B IPOLECCE PEATM3ALMH OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIUTAHMSA

* c(pOPMHUPOBAHHOCTH IPAKAAHCKON MO3ULUU 00YHAIOIIErocs Kak akTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

* IPUHATHE  TPAJUIMOHHBIX  OOILEYEIOBEYECKMX T'yMaHUCTUYECKUX U
JNEMOKPaTHYECKUX LIECHHOCTEN;

* TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBHOCTh B MHTEpECAX TPa)kKIaHCKOrO
oOiiecTBa, y4yacTBOBaTb B  CaMOyNpaBJIE€HMU B  00pa3oBaTelbHOU
OpraHu3alNy;

* YMEHUE B3aUMOJICVCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHUH C
X QYHKUUAMH U Ha3HAYCHUEM;

* TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMSA
* cpOpPMUPOBAHHOCTh POCCHICKOU rpaXJaHCKON
UJEHTUYHOCTHU, NAaTPUOTU3MA,

* ICHHOCTHOE OTHOUIEHWE K TIOCYIapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSAM

POCCHICKUX YUEHBIX B 00J1aCTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
« c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBEICHMUS;
* CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M TMPUHUMATh OCO3HAHHBIC pelICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U ICHHOCTH, B TOM YHUCJIE
B ICATEIBHOCTU YYEHOTO;
* 0CO3HAHHWE JIMYHOTO BKJIJIa B MOCTPOEHNE YCTOWYUBOTO OYTyIIIETO.
3CTETHYECKOT0 BOCIIMTAHMS: SCTETUUECKOE OTHOIIEHUE K MUPY, BKIIIOYas
ACTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO (PU3NUECKON HAYKE.



TPYA0BOIr0 BOCIIMTAHUS:



a
UHTEpEC K pa3inuHbIM cepaM npodhecCHOHATBHON eATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHHKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oynmymier mpo¢eCCuu 1 pean30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO B 00JaCTH
(U3MKHN Ha TPOTSKEHUH BCEU KU3HU.
JIKOJIOTHYECKOIr0 BOCIIUTAHUSA:
* cC()OPMHUPOBAHHOCTh 3KOJIOTMYECKON KYJIbTYpbI, OCO3HAHUE TJI00aIBLHOIO
XapakTepa 3KOJOTHYECKHUX IpooIIeM;
* [IJJAHUPOBAaHUE W OCYIIECTBICHUE JECWCTBUI B OKpPYXKAaIOIIEH cCpelae Ha
OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;
* PaCIIMPEHHUE ONbITAa JEATEIBHOCTH JKOJIOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE.
LHEHHOCTH HAYYHOI'0 O3HAHMA:
* ¢(hOPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;
* OCO3HAHME LEHHOCTH HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydyeHuss (U3UKU OCYIIECTBIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh NHINBUIYAJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YueOHbIe aeiicTBus ba3oBbie
JIOTHYECKHe AeCTBUSA:
* CAMOCTOSITENIBHO ~ (OPMYJIMPOBATh W  aKTyaIM3upoBaTh  MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* OTIPENCINATh €U JESITEIbHOCTH, 3aJaBaTh MapaMeTpbl WU KPUTEPUU HX
JTOCTUKECHUS,
* BBISIBJISITh  3aKOHOMEPHOCTH M IPOTUBOPEUMS B  PACCMaTPUBAEMBIX
(U3HUECKUX SBJICHUSIX;
- pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YUYETOM aHAIN3a UMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
* BHOCUTh  KOPPEKTHBBI B  JI€SITEIBHOCTh, OLIECHUBATh COOTBETCTBHUE
pe3yJIbTATOB LEJSAM, OLEHUBATh PHUCKU IIOCIEACTBUNA JAECATEIIBHOCTH;



a
KOOPAVUHHUPOBATb M  BBINOJHATH pabOTy B  YCJIOBHUSX PEAbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

* Pa3BUBATh KPEATUBHOE MBIILJICHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBare/LCKue J1eiCTBUSA.
* BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUYEBBIMU TMOHATUAMU U METOJaMU
duznyecKoil HayKu;

BJIaJICTh HABBIKAMH YU4€OHO-UCCIE0BATEIHLCKON U IPOCKTHOM ACATEILHOCTH
B 001acTu (PU3HUKHU, CITIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOMCKY  METOJOB  peIIeHUs 3adad  (PU3NYECKOTro  CoJepIKaHHA,
MIPUMEHCHUIO PA3JIMYHBIX METOJIOB O3HAHUS,

BJIAJICTh BUJAMH JCATEIBHOCTH IO TIOJYYEHUIO HOBOIO 3HAHWS, €ro
HHTEpIIpETalliU, MPEeoOPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTYyaIldsX, B TOM YHCJIe MPU CO3JaHUU YYEOHBIX IPOCKTOB B 00JACTH
busuKu;

* BBIIBJISITh TIPUYMHHO-CIIEICTBEHHBIE CBA3M W aKTyaJu3HpOBaTh 3ajady,
BBIIBUIaTh  TUIIOTE3y €€  pElIeHUs, HaxXOAUTb apryMEHThl IS
JI0Ka3aTelIbCTBA CBOMX YTBEPXKIEHUMW, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
peuieHus;

* aHAIM3UPOBATh TIOJYYEHHBIE B XOJ€ pELIEHUs 3a7a4yd pe3yJIbTaThl,
KPUTUYECKN OLICHMBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX;

- CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aladyd B 0O0pa3oBaTEIbHOU
JEsITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKY;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

« yMETh TIEPEHOCHUTHh 3HAHUA MO0 (U3NKE B MPAKTUYECKYIO 001acTh
KU3HEICATCITLHOCTH;
« yMETh HWHTETPUPOBATh 3HAHWS W3 PA3HBIX MPEAMETHBIX O0JacTei; [
BBIJIBUTATh HOBBIC WJICH, Mpe/jiaratb OPUTHHAIBHBIC MOAXObl U PEIICHUS;
0 CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.
Pabora c undopmanueii:
« BIIQJIETh HABBIKAMH MOJyYeHUS UHPOpMaUu (PU3NIECKOTO COACPKAHUS U3
HUCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHLHO OCYIICCTBIISITEH MTOUCK, aHAJU3,
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CHCTEMAaTH3allMI0 W HMHTEPIPETANI0 WHPOPMAIUU PA3IHUYHBIX BHJIOB H

dbop™m mpeacTaBICHUS;

« OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITUH;

* ICTIOJIB30BAaTh  CPEICTBA HMH(DOPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX

TCXHOJIOTHH B  PCIICHWM  KOTHUTHUBHBIX, = KOMMYHHKATHBHBIX H

OpPraHM3aIlMOHHBIX 33Jlad C COOJIFOJICHHEM TpeOOBAaHUH APrOHOMHKH,

TEXHUKH O€301aCHOCTH, THUTHCHBI, pPECcypcocOepeKeHHUs, IPaBOBBIX U

ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM O€30TMacHOCTH;

« CO371aBaTh TEKCTHI (DU3UYECKOTO COJMEP)KaHHS B Pa3UYHBIX (PopmaTax ¢

y4éTOM Ha3HavYeHUs WHGOpPMAMU U ICJICBOH ayJAUTOPHH, BBIOHpas

ONTUMAJIBHYIO0 (DOPMY IPEICTABICHUS U BU3YaTH3ALIHH.

KoMMmyHuKaTHBHBIE YHUBeEpPCAJIbHbIE yUeOHbIE TeiiCTBHA:
OCYIIECTBIISATH oOIeHne Ha  ypoKax busukm u BO
BHE-YPOUYHOM JICATEIIBHOCTH;

« pacrio3HaBaTh TIPEIITOCHUTKH KOH(QJIMKTHBIX ~ CUTyallHd W
CMSTYATh KOH(JIUKTHI;

pa3BEéPHYTO M JIOTHYHO H3j1araTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

* IOHUMAaTh U HUCMOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIAMBHUAYAJIbHOU
padoTHI;

* BHIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX JIEHCTBUH C YYETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaKJI0T0 YiIeHa KOJUIEKTUBA;

* IPUHUMATh LEJIW COBMECTHOM  NESITEIbHOCTH, OpPraHW30BBIBATH U
KOOPJUHUPOBATH JACHUCTBUS MO €€ TOCTUAKEHUIO: COCTABIIATH IIJIaH JIEVUCTBUM,
pacnpeenaTb pojid ¢ y4ETOM MHEHMH YYaCTHUKOB, OOCYXAaTh pe3yIbTaThl
COBMECTHOM paboThI;

* OLICHMBATh KAauye€CTBO CBOETO BKJIAJa M KaXXJOTO0 yYaCTHUKA KOMAaHIbl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

- IpeJyIaraTb HOBBIE IIPOEKTHI, OLICHMBATH MAECH C IO3ULMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

* OCYLIECTBIIATh IIO3UTUBHOE CTPATErM4YECKOE IMOBEACHHE B Pa3JIMYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryiasitTuBHbIC YHUBepCaJbHbIe YueOHbIe aeiicTBus CaMoopranu3zanus:
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* CAMOCTOSTEIBHO OCYIIECTBIIATH MO3HABATEIBHYIO ACITEIBHOCTh B 00JIACTH
(GU3MKK U aCTPOHOMHUU, BBISIBISITH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

* CAMOCTOSATEIBHO COCTAaBJIATH IJIAH PEUICHUs Pacu€THBIX M KaueCTBEHHBIX
3aja4, IUIaH BBINOJHEHUS TMPAKTUYECKOH paboThl ¢ y4y&€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEOYTECHUM;

« TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

* pacIIUpsTh paMKU y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHU;

- IeIaTh  OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTH €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

* OIICHUBATh MPUOOPETEHHBIN OTIBIT;

* CIIOCOOCTBOBaTh (OPMUPOBAHUIO U MPOSIBICHUIO SPYAULMH B 00JacTH
(U3MKH, MOCTOSHHO TOBBIIIATH CBOW O0Opa30BaTENbHBI M KYJBTYpPHBIHI
YpOBEHb.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:
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JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh ~ HABBIKAMM  II03HABATEIbHOW  peQEKCMM KaK  OCO3HAHUS
COBEpIIaeMbIX JEHCTBUII M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyIbTATOB U
OCHOBAaHMIA;

* HCII0JIb30BaTh MPUEMBI Pe(IIEKCUN JIs1 OLIEHKU CUTYyal[uH, BEIOOpa BEPHOTO
pelIeHus;

* yMETh OILICHMBAThb PUCKH M CBOEBPEMEHHO IPUHMMATh DPELICHUS IO HX
CHIDKEHUIO;

* IPUHUMATh MOTHBBI W apPryMEHTHl JAPYTUX TpPU aHaJIM3€ pPe3yJIbTaTOB
JEeSITEIbHOCTH;

* IPUHUMATD €051, IOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;

* IPUHUMATh MOTHBBI W ApPTyMEHTHl JAPYTUX TPU aHAJIMW3€ pPE3yJbTaTOB
JESITeIbHOCTH;

» IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B nponecce gocTuKeHMsI JTMUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpamMMbl I10
¢u3nke Uil ypOBHSA CpeaHero ooOmero oOpa3oBaHus y O0OydYaromuxcs

COBEPIIECHCTBYETCS AMOIUOHAJIbHBIN WHTEJJIEKT, MpeAnoIararoni
c(hOpMHUPOBAHHOCTH:
* CAMOCO3HaHUS, BKJIFOYAIOIIIETO CIIOCOOHOCTD MMOHUMATh CBOE

SMOIIMOHAJIBHOE COCTOSIHME, BHUJIETh HANpaBIICHUS Pa3BUTHA COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

* CAMOPETYJIMPOBAHHUS, BKJIIOYAKOUIETO CAaMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHME, CIOCOOHOCTH aJalTHPOBATBHCS K
AMOIIMOHAJIBHBIM M3MEHEHHSIM M TPOSIBISTh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

* BHYTPEHHEH MOTHUBALIMH, BKIIFOYAOIIEH CTPEMIIEHHE K TOCTHXKEHUIO LIEJIN U
ycnexy, ONTHMHM3M, WHULHWATUBHOCTb, YMEHHUE JACHCTBOBaTb, MCXOAS U3
CBOHX BO3MOKHOCTEI;

« OMIIATUH,  BKJIIOYAKOIIEW  CHOCOOHOCTh  IMOHUMATh  3MOLIMOHAJIBHOE
COCTOSIHME JIPYyTHX, YUYWUTHIBaTh €ro NpH OCYLIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

* COUMAJbHBIX  HABBIKOB, BKIIOYAIONIMX  CIOCOOHOCTh  BBICTPaUBATh
OTHOUIEHUS C JPYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEpEC U
paspeniaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATBI



K koniy oOyuenus B 10 knacce npeaMETHBIE pe3yJbTaThl Ha YIIIyOJIEHHOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

NOHMMAaTh  poJib  (PU3UKHM B  OKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
HKOJIOTMYECKOH, COLMANbHON U 3TUYECKON cepax AesTENbHOCTH YEJIOBEKA,
pOJib U MeCTO (PU3MKH B COBPEMEHHOW HAyYHOW KapTUHE MUpA, 3HAUCHUE
OIMCATEIBHOM, CUCTEMaTU3HUPYIOLIEH, O0OBSACHUTEILHON u
OPOTHOCTHUYECKOM  (QPyHKUMHA  (U3NYECKOM  TEOpUM —  MEXaHUKW,
MOJIEKYJIIPHOM (U3UKKM U TEPMOAMHAMHKH, pOJIb (PU3MUECKON TEOPUM B
(GopMUpPOBaHNY TPEICTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUSI TPUMEHUMOCTH MOjenel (U3NIecKuX T U MPOIIECCOB
(sBNIEHMI): WHEpIMaIbHAs CHUCTEMa OTCYETA, aOCOJIIOTHO TBEPIOE TEIO,
MarepualibHas TOUYKa, PAaBHOYCKOPEHHOE ABWKEHHE, CBOOOJHOE TMaJICHUE,
abcoyroTHO ympyras jaedopmaiys, abCOMIOTHO YIpPyroe M abCOIIOTHO
HEYNpYyroe CTOJIKHOBEHHUS, MOJIEIM rasza, >KUAKOCTU H  TBEPAOrO
(KpUCTAITUYECKOT0) TeJia, UJICAJIbHBIA ra3, TOUCUHBIN 3apsiji, OJHOPOIHOE
BJIEKTPUYECKOE TOJIE;

paznuyaTh ycloBUs (TCpaHHIlbl, 00JIaCTH) MPUMEHUMOCTH (U3UUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI XapakTep (PYyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJM3UPOBaTh M OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3YSI OCHOBHBIC TMOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBWKEHUS, (HOPMYJbI KUHEMATUKH PaBHOYCKOPEHHOTO
JIBIDKEHUS, TpeoOpazoBanus [amwies 1 CKOPOCTHM W MEpeMElIeHus,
3aKoHbl Hhl0TOHA, MPUHITUIT OTHOCUTENLHOCTHU [ anues, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHS UMITYJIbCA U MEXAHUYECKON 3HEPTUH, CBSA3b
paboOThI CUIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW DHEPrUH, YCIOBUSI PABHOBECHUS
TBEPAOrOo Teja), MPU STOM HCIIOJIL30BaTh MaTEMaTHUUYECKOE BBIPAKECHUE
3aKOHOB, YKa3bIBaTh YCJIOBUSI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB:
npeoOpazoBanuii ["anuies, BTOporo u TpeTbero 3aKkoHOB Hbl0TOHA, 3aKOHOB
COXpPAaHEHUS MMITYJIbCA M MEXAHUYECKOW HHEPTHH, 3aKOHAa BCEMUPHOTO
TATOTEHUS,

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOILIECCHI M SBJICHUS, UCIOJIb3Ys
ocHoBHble ToNokeHMsT MKT wu 3akoHBI MOJEGKYJISIpHOM (UBUKA U
TEPMOAMHAMHUKN  (CBSI3b  JIABJIEHUS HJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DSHEPIUEM TEIJIOBOTO JABWKECHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEW KUHETUYECKOU



SHEpPruel TEIUIOBOIO JIBMKEHUS €r0 YacTHll, CBS3b AABJIEHUSA HACAIBHOTO
rasza ¢ KOHUEHTpalKUeW MOJIEKYJI U €ro TEMIIEpaTypOu, ypaBHEHHE
MenpneneeBa—Kianelipona,  nepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUS FHEPTUU B TEIJIOBBIX MPOIECCaX ), IPU ITOM HUCIIOIb30BAThH
MAaTEMATHYECKOE BBIPAKEHHUE 3AKOHOB, YKa3bIBATh YCIOBUSI IPUMEHUMOCTHU
ypaBHeHUs: MeHeneeBa—Knanelpona;
* AHAJTM3UPOBATH U OOBSICHATH JICKTPUUCCKHE SIBJICHUS, MCTIOJB3YsI OCHOBHBIC
MOJOKEHUSI U 3aKOHBl  DJIGKTPOJMHAMHUKHM  (3aKOH  COXpaHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJS,, NPHUHIUII CYNEPHO3ULMHU  DIICKTPUUYECKHUX
MOJIEd, TMPU 3TOM YyKa3blBas YCIOBHS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAKK€ MPAKTUYECKU BAXKHBIC COOTHOIICHUSA: 3aKOHBI OMa JJIs1 y4acTKa Lenu
U JUIs 3aMKHYTOW 3JIEKTPUYECKON 1enu, 3akoH [[xoyns—JleHua, npasuia
Kupxroda, 3axonsr @apajest 17 2IEKTPOIN3a);
OMUCKHIBATh (U3UYECKUE TMPOIECCHl U SIBJICHUS, HUCIOJb3YyS BEIUYUHBI:
IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHNE, UMITYJIBC TENA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbl, IaBJIEHUE, IIOTCHUNAIbHAS SHEPTUsl, KHHETUUECKASI YHEPT U,

MeXaHU4YecKasi dHeprus, paboTa CHIIBI, EHTPOCTPEMUTEIIBHOE YCKOPEHHE,
CUJIa TSKECTH, CHUJIa YNOPYTrOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTHUs
B3aUMOJICUCTBUS Tena ¢ 3eMiI€ BOIM3U €€ MOBEPXHOCTHU, SHEPIHs YIPYIrou
nedopManuy MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAS TeMIlepaTypa
Tena, paboTta B TEPMOJAMHAMUKE, BHYTPCHHSS OHEPIrHS HJACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HACAIHHOTO Ta3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KII/J[ waeanbHOro TEMJIOBOTO ABUTATENISl; SJIEKTPUUYECKOE IOJIE,
HANPSOKEHHOCTD JICKTPUYECKOrO TOJIS, HANPSHKEHHOCTD IIOJI TOYEYHOTO
3apsa WIH 3apsHKEHHOrO Iapa B BaKyymMe€ M B JHURJIEKTPUKE, MOTEHIIMAT
3JIEKTPOCTATUYECKOr0 TMOJIsl, PA3HOCTh MNOTEHLIMAIOB, JJIEKTPOJABUKYIAS
CUJia, CUJIa TOKA, HANPSKEHUE, MOIIHOCTh TOKA, JJIEKTpUUYECKas E€MKOCTh
IJIOCKOTO KOHJICHCATOpa, COITPOTHUBJICHUE yJyacTka LEITH c
MOCJICIOBATEIBHBIM U MapajljICIbHBIM COCIMHEHUEM PE3UCTOPOB, DYHEPIHUS
3JIEKTPUYECKOTO TMOJII KOHJEHCATOPa;

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SIBICHHI: MEXaHUYECKOE
JIBWKEHUE, TEIUIOBOE JIBM)KEHHME YAcCTHUL BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOe aBMkeHue, auddy3us, ucnapeHne, KUNeHne U KOHJICHCaIlUs,
IUTAaBJICHWE W KPUCTAUIM3alus, HANpPaBJICHHOCTh  TEIUIONepeaayH,
ANEKTPU3alUs TeJ, SKBUIOTEHIUATBHOCTh IOBEPXHOCTH 3apsHKEHHOIO
MIPOBO/IHUKA;



* IPOBOJIUTH HCCIIEJIOBAHUE 3aBHCUMOCTU OJHOM (PU3MUECKOW BEIMYUHBI OT
APYTOi C UCTIONB30BaHUEM NPAMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (HUKCHUpOBAaTh  pe3ydbTaThl  IOJTYYCHHOH  3aBUCHUMOCTHU
¢usznyeckux BeIMYMH B BUAe TpaduKoB C Y4ETOM abCONIOTHBIX
HOTPEIIHOCTEN N3MEPEHUH, eNIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;
IPOBOJUTH KOCBEHHBIE W3MEpPEHHS (PHU3MUECKUX BEIMYHMH, HPU OSTOM
BBIOMpATh ONTUMANbHBI METOJ HM3MEPEHHUs, OLIEHWBATh aOCOIIOTHBIC U

OTHOCHTCIIbHBIC ITIOTPCITHOCTHU ITPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;

IMPOBOAUTHL OIIBITBI IIO IIPOBCPKCE HpCI[J'IO)KGHHOﬁ T'UIIOTC3bI: IINIAHHUPOBATDH
OKCIICPUMCHT, CO6I/IpaTI> OKCIICPUMCHTAJIbBHYIO YCTAHOBKY, dAHAJIM3HUPOBATb
IMOJIYYCHHBIC PC3YyJIbTaTbl W ACJIATb BbBIBOA O CTATYyCC Hp@I[JIO)KGHHOfI

TUIOTE3bI;
- coOMI0/1aTh MpaBmiIa 0€30MacHOTO TPYy/Aa MPU MPOBEICHUH HCCIIeI0BaHUN B
pamMKax y4eOHOTO AKCIIEPUMEHTA, MPAKTUKYyMa 51

y4eOHOHUCCIIEI0BATENLCKOM U POEKTHOM IEATENbHOCTU C UCHOIb30BaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBAHMUS;

pelate pacy€THbIC 3aJayd C SBHO 33JaHHOM W HESBHO 3aJ1aHHOM
¢u3nueckoil MOJENbIO: HA OCHOBAHHMM aHAlM3a YCJIOBHUS OOOCHOBBIBATh
BbIOOp  (u3Mueckoil Mojenu, OTBeyarolie TpeOOBaHMSIM  3ajlayuu,
MPUMEHSATH (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThl (PU3UYECKUX
TEOPU MpPU HMCHOJIB30BAHUM MATEMAaTUYECKUX METOIOB pELICHUS 3a/aad,
IPOBOJNTH PACUEThl HA OCHOBAaHUU HMMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTHUPOBATh METOJIbI PEIICHUS C YYETOM MOJYyUYEHHBIX
pPEe3yJIbTaTOB;

peniaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIIUEC IPUMCHEHHUS 3HAHUH U3 Pa3HbBIX
pa3meiaoB Kypca (HM3UMKHM, a TakKe HHTCTpalldd 3HAHUH W3 JIPYrux
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYCCKYIO
IIETIOYKY PACCYKJICHUH C ONOPOH Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYECKHe ABIICHUS,

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUSA JJ OOBSACHEHHUS OCHOBHBIX
MPUHIUIIOB padOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX IIPOLIECCOB;

MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCHMCKUX U 3apYyOC)KHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKU, B OOBSICHEHHE IPOIIECCOB OKPYXKAIIIETO MHpa, B
pa3BUTHE TEXHUKHA U TEXHOJIOTHIA;

aHaJIM3UPOBaTh M OILICHUBATH MOCIEJICTBUS OBITOBOW W MPOU3BOJICTBEHHOMN
NESTETLHOCTH YEJIOBEKa, CBA3aHHOM C (U3WYECKUMH TPOLECCaMH, C
MO3UIIMI IKOJIOTUUYECKOW 0€30MacHOCTH, MPEACTaBICHUN O pallOHaIbHOM



IpUPOAONOIL30BAHUN, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JIOCTHKEHHUN
HAyKd W TEXHOJOTMH [UIs JaJbHEHIIero pa3BUTHUA YeIOBEUECKOTro
0o0IIeCTBa;

OPUMEHSATh Pa3IWYHbIE CIMOCOOBI paboThl ¢ HMH(OpMaIMe (U3NIECKOTO
COZepKaHUA C  HCIHOJb30BAHMEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTHI, MPH 3TOM UCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTHH JIJIsl IOUCKA, epepadOTKH U MPEAbIBICHUS yUeOHON U HAyYHO-

NOMyJSIPHOM ~ MHQOpPMAINK, CTPYKTYPUPOBaHHS W  HMHTEPIpETAIHH
UHpOpMAIMY, TOJYYEHHOW U3 pa3IUYHbIX MCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyr0 HH(OPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTD
KAaK Ha OCHOBE MMEIOLIMXCS 3HAHWI, TaK U HA OCHOBE aHaJIM3a MCTOYHUKA
uH(popmanuu;

POSIBIIATH OpraHU3alHOHHBIE U II0O3HABATEJIbHBIE yMEHUS
CaMOCTOSITENILHOTO MPUOOPETEHHsI HOBBIX 3HAHUN B MPOLIECCE BBIMOIHEHUS
MIPOEKTHBIX U Y4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTath B TIpYINNE C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX pOJEH,
IUTAaHUPOBATh PadOTy TPYIIIbI, PALIMOHATIBHO PACIpPENEsaTh EATENbHOCTh B
HECTAaHJAPTHBIX CHUTyalUsAX, aJCKBATHO OLEHMBATH BKJIAJ KaXJOro W3
YYAaCTHUKOB T'PYNIIBI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI;

* IPOSIBJISATh MOTUBALMIO K Oyaymieil mpodeccHOHaIbHOM AESTebHOCTH IO
CHELHATIBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.

K xonuy obOyuenuss B 11 Kaacce TipeAMETHbIE pPE3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTH y O0YHAIOIIMXCS YMEHU:

* IOHUMATh POJIb PU3HKU B IKOHOMHUECKOW, TEXHOJIOTUYECKOM, COLMAIBLHOM
U ATUYECKON cdepax esATEeTbHOCTH YeJIOBEKa, POJb U MECTO (U3HKU B
COBPEMEHHOW HAyYHOW KapTUHE MHpPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M JAJbHEHIIEM HayYHO-TEXHHMYECKOM pa3BUTHH,
3HAUYEHHE OMHUCATENIbHOW, CHCTEMAaTU3UPYIOIIEeH, OOBIACHUTEIbHON H
MPOTHOCTUYECKON (PYHKIMN (U3NYECKOH TEOopuu — BJIEKTPOJMHAMUKH,
CHEIHAIbHOM TEOpUU OTHOCHUTEIBHOCTH, KBAaHTOBOM (U3HUKH, POJb
¢usnueckoit Teopur B (GOPMHPOBAHUU TMPEACTABICHUN O (u3ndeckoi
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B O0HIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPO/IE;

* pa3ianyaTh yCJIOBUS MPUMEHUMOCTU Mojesiel (PU3NUeCKUX Tel U MPOLECCOB
(ssBIEHUI): OJHOPOAHOE AIIEKTPUUYECKOE M OJHOPOJAHOE MArHUTHOE MOJIA,
rapMOHUYECKHE KOJeOaHWs, MAaTeMAaTHUYECKU MAasTHHK, WJI€aJbHBIN
OPYXUHHBIN MasiTHUK, TAPMOHUYECKUE BOJIHBI, HJI€aJIbHBIN KOJIeOaTeNbHBIN



KOHTYpP, TOHKasA JIMH34, MO,HGHCfI aroMa, 4TOMHOI0O Aapa Hu KBaHTOBOU
MOACIIN CBCTA,

pasnuyaTh ycnoBHsS (TpaHHIBI, OO0JAcCTH) NPUMEHUMOCTH (PHU3UIECKUX

3aKOHOB, [IOHUMATh BCEOOIINI XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMATrHUTHBIE TMPOIECCHl U SBIICHUS,

UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHUSI M 3aKOHBl JJIEKTPOJAUHAMUKUA U

CIIEHHAIBHOU TEOPUU OTHOCUTEIBHOCTHU (3aKoH COXpaHECHUSA

ANEKTPUYECKOro  3apsana, cuima Awmmepa, cwia JlopeHua, 3aKkoH
AIEKTPOMAarHuTHOM UHAYKUWHU, paBuio Jlenna, cBa3p 3/C caMouHIyKIMu
B DJIEMEHTE JJIEKTPUYECKON LIEMU CO CKOPOCThIO M3MEHEHUs CHJIBI TOKa,
MOCTYJIATHI CTICIIUATBLHON TEOPUN OTHOCUTEIILHOCTU DUHIIITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIC MPOIECCH U SIBJICHUS, HCIIOIB3YS
MOJIOKEHUS] KBAaHTOBOM (u3uku (ypaBHeHHe DWHINTEHHA Ut hoTodPdekTa,
NepBelii W BTOpOM  moctynarbl  bopa, HpPUHIUI — COOTHOILIEHUS
HeonpenenéHHoctel [elizeHOepra, 3aKOHbI COXPAHEHHS 3apsSAOBOrO H
MAacCOBOTO YHCENl ¥ DHEPTHU B AJEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO
pacnaza);

OMHUCHIBaTh (UBNYECKUE MPOLECChl U SBJICHUS, HUCIHOJb3Ysl BEIMYUHBI:
HANPSsDKEHHOCTD 3JICKTPUYECKOTO TOJS, MOTEHIHAN 3IEKTPOCTATUYECKOTO

MOJisA, PA3HOCTh TMOTEHUUAJIOB, OJJEKTPOJABWKYIIAA CUJId, WHIYKIUA
MarHMTHOTO TOJIsl, MarHUTHBIM TIOTOK, cuja AMIiepa, HHIYKTUBHOCTD,
AJEKTPOABMKYIIAs CHJa CAaMOWHAYKIHHM, SHEPTUsl MAarHUTHOTO TIOJs
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TTOJTHASI SHEPTUS, SHEPTUS
MOKOsI CBOOOTHOM YaCTHUIIBI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UHCIIO U
3apsA Sapa, SHEPTUS CBS3H SIPa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS buznUecKux SABJICHUN:

ANIEKTPOMATrHUTHAS WHIYKIHS, CAMOWHIYKIIHS, PE30HAHC, MHTEep(depeHIns
BOJIH, JAudpaKiusa, [AUCIEPCUs, TOJHOE BHYTPEHHEE OTPaKEHHE,
doTosnextpuaeckuit addext (pororddext), anbda- u Gera-pacmans saep,

raMmMma-u3aydeHue saep, GU3ndecKue MPUHIIUIBI CIICKTPAIhHOTO aHAN3a |

paboTHI J1a3epa;

« ONIPENENATh HaIpaBJICHUE WHAYKIIMM MAarHUTHOTO TIOJISI TPOBOJHHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHIa;

* CTPOUTH U300paKEHUE, CO3/1aBaeMOE TIOCKUM 3€pKajioM, TOHKOU JTMH30H, U
PacCUYMTHIBATh €TO XapaKTCPUCTHKH,

* IPUMEHSATH OCHOBOTIOJIATAIONINE ACTPOHOMHYECKHE TIOHSTHS, TECOPHH H

3aKOHBI JUI aHalM3a W OOBSACHEHHS  (PU3MUECKUX  IPOIECCOB,



MPOUCXOJAIIMX B 3BE3/IaX, B 3BE3HBIX CHUCTEMaX, B MEXKTraJlaKTHUYECKOMN
cpene; ABMKEHUsI HEOSCHBIX TeJI, IBOJIIONMH 3BE3 U BeeneHnHoi;
MPOBOJIUTh  HCCIEOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C

HCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MpPU OBTOM KOHCTPYHUPOBATH
YCTaHOBKY,  (PUKCHpOBaTh  pe3yJbTaThl  TMOJYYEHHOHM  3aBUCUMOCTH
¢u3nueckux BeNUYMH B BHJEe TpadukoB ¢ y4y€ToM abCOMIOTHBIX
MOTPEUTHOCTEN U3MEPEHMI, I€TaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIMYMUH, TIPU ITOM
BHIOMpAaTh ONTHUMAIBHBI METOJ W3MEpPEHUs, OIEHUBATh aOCONIOTHBIE H
OTHOCHTEIILHBIC MTOTPEIITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUIA;
IPOBOJUTH OIBITH MO MPOBEPKE MPEJIOKCHHON THIOTE3bI: TIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYYCHHBIC pe3yJbTaThl M JeEJIaThb BBIBOJ O CTaTyce MPeasiOKEHHOU
TUTIOTE3HI;

OMKCHIBATH METO/IbI MOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHU;
co0JiroAaTh MpaBuiia 0E30MacHOr0 TpyJa MPU MPOBEJACHUU HUCCIIECIOBAHUI B

paMKax y4e0HOTO AKCIIEPUMEHTA, MPaKTUKyMa "
y4eOHOMUCCIIEI0BATEILCKON U MTPOCKTHOM NEATETLHOCTH C UCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U J1a00OPaTOPHOTO 000PYAOBAHMUS;

pelate pacy€THbIC 3aJadyd C SBHO 33JaHHOM M HESBHO 3aJaHHOM

(¢u3nueckol MOJENbI0: Ha OCHOBAHMM AaHajiu3a YCJIOBUS BBIOUpATh
¢uznyeckue MoOJENTM, OTBEYaloU[Me TpPeOOBaHMUSIM 3aJauyd, HPUMEHSTh
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOPUH MPU
MCIIOJIb30BAaHUM MAaTEMaTUYECKUX METOJOB pELIEeHUsl 3aiay, MPOBOAMTH
pacy€Thl HA OCHOBAHMU MMEIOIIMXCA TaHHBIX, AHAJIU3UPOBATH PE3YIbTaThl U
KOPPEKTUPOBATH METObI PEIICHUS C YIETOM MOJTYYEHHBIX PE3YJIBTATOB;

peniaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIUEC IPUMEHEHHUS 3HAHUH U3 Pa3HbBIX
pa3neiioB Kypca (GU3MKH, a TaKKe HWHTErpallMd 3HAHUH W3 JIPYrUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYCCKYIO
IIECTIOYKY PacCyKJICHUI ¢ OTIOPOM Ha M3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYeCKHe IBIICHUS,

UCIIOJIb30BaTh TEOPETUYECKME 3HAaHUA Ui OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJAUTH MPUMEPHI BKIJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOUIErO0 MHUpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;



* QHAJIM3UPOBATh U OLICHMBATh IMOCJIEACTBHUS OBITOBOM M IPOU3BOICTBEHHON

JESTEIbHOCTH YeJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU IPOLIECCAMU, C
MO3UINI SKOJOTHUECKON 0e30MacHOCTH, MPEACTABICHUN O pallOHAIEHOM
MPUPOJONOIb30BAHUH, a TAKXKE€ Pa3yMHOM HCIOJIb30BAHUH JOCTHKEHHIM
HAyKM M TEXHOJIOTUH JUIsl JajJbHEHIIEro pa3BUTHUSI YEJIOBEUECKOIO
00IIIECTBA;

OPUMEHSATh Pa3IWYHbIE CMOCOOBI paboThl ¢ HMH(pOpMalmel (U3NIECKOTOo
COJEp)KaHusl C  HCIOJb30BAaHHMEM COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTMM, MPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJIOTMHU ISl IOUCKA, IEPEPaOOTKU U IPEIbABICHUS Y4€OHON U HAyYHO-
NOMyJSIPHOM ~ MHQOpPMAINK, CTPYKTYpPUPOBAaHHS W  HMHTEPHIpETAIHH
uH(pOpMallMK, TIONYYEHHOW W3 Pa3IWYHBIX HMCTOYHHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJTyYaeMyt0 HH(OPMALIMIO U OLICHUBATh €€ JOCTOBEPHOCTD
KaKk Ha OCHOBE MMEIOLUXCS 3HAHUM, TaK U Ha OCHOBE aHaJM3a MCTOYHHKA
uH(popmanuu;

MPOSBIATH OpTraHU3allMOHHbBIC " MO3HABATEIIbHbBIC YMEHUSA
CaMOCTOSITEIILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MPOIIECCE BBHIMOTHEHUS
IIPOEKTHBIX M Y4EOHO-HUCCIEA0BATEIIbCKUX PadoT;

paboTaTh B TpyNIe C HCHOJHEHUEM Pa3JIUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMIIbI, PAllMOHATILHO PACIPEACIISIThH ACSITEILHOCTD B
HECTAaHJAPTHBIX CHUTYyalMAX, aJCKBAaTHO OLEHWBATh BKJIAJ KaXXI0r0 U3

YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTpUBAEMON TPOOIIEMB;
* IPOSIBJISATh MOTUBALIMIO K OyAyIel mpodecCHOHANBbHOMN AESITEIbHOCTH IO

CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO UIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
No (uudpossbie)
w/m HaunmenoBanmue pPa3ae/ioB U TEM IMIPOrpaMmMmabl Beero KOHTpOJIbHLIe HpaRTuquKne oﬁpasoBaTenLHue
paboThbI paboThbI pecypenl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI ITIPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Hroro mo pazneny 6
Pasznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TeNa 5 1
2.4 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TenioBble MalTUHBI 20 1




AFpCl"aTHBIe COCTOSAHHA BCUICCTBA. ®da30BEIC

3.3 nepexoabl 14
Hroro no pazneny 49
Pa3nen 4. JIEKTPOANHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 24
4.3 Toku B pa3IMyHBIX Cpeaax 6
Utoro no pazneny 54
Paznen 5. DUSHUECKHM TPAKTUKYM
5.1 Pu3nYeCKUil MPaKTUKYM 16 16
Hroro mo pazueny 16
PeszepBHoOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3iesioB M TeM (muposrie)
“" | nporpammss Beero Kontpoabnbie | Tpakrnueckue | 0Pa30BaTeILHbIE
padoThI padoThI pecypebt
Paznen 1. JIEKTPOJJUHAMUKA
1.1 MarauTtHoe 1oJjie 14
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1
Hroro no paszneny 27
Pa3pnen 2. KOJEBAHUS U BOJIHBI
2.1 Mexannueckue KojieOaHus 10
2.2 DNeKTpOMarHuTHbIE KOJIeOaHus 15
MexaHudecKre U 3JIEKTPOMArHUTHEIC BOJTHBI
2.3 10 1
2.4 Omnruka 25 1
Hroro 1o pasneny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO

5




Uroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckysipHO-BOJTHOBOM JTyalu3m 15
4.2 duznka aToma )
4.3 ®u3nKa aTOMHOTO s1/1pa U MJIEMEHTAPHBIX 5
YaCTHII
Htoro no pazneny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
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Cucremarusanus u 0000111EHNE
IPEIMETHOTO COJAEPKAHUS U OIbITa
JESATENIbHOCTH, TMPUOOPETEHHOTO NP
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
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15

Uroro no pazaeny

15

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIIACC

KoanuecTBo 4acoB

w/n Tema ypoka

Bcero

KoHTpoJbHbIe
padoTbl

IIpakTHYeckue
padoTbI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBarte/ibHbIE

pecypcbl

®dusnka — pyHAaMeHTalbHas HayKa O
Ipupoie

Hay‘-IHBIfI MCTO/J ITO3HAaHUA U MCTO/IbI
HUCCICA0OBaHUA (I)I/I3I/I‘-ICCKI/IX SIBJICHUM

OKCIEpUMEHT U TEOpHUs B IIpoliecce
3 no3HaHusi npupozasl. Habmonenue
U OKCTIEPUMEHT B (pr3uke

4 CrniocoOs1 n3MepeHus: GU3NYECKUX BETUYHH




AOCOIOTHAA ¥ OTHOCUTEIbHASA
MOTPEIIHOCTH U3MEPEHUH (pru3nuecknx
BCIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTUHBI MHpa, B
NPaKTUYECKOHN eATeTLHOCTH JIIOACH

MexaHuueckoe IBUKEHUE. Cucrema
orcyeTa. OTHOCHTEIBHOCTh MEXaHUUECKOT'O
JBHXKXCHUA. HpﬂMafI u 06paTHa;1 3aJa4du
MCXaHHUKHU

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0
MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.

[Tepememenue. CkopocTh. X nmpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.
I'paduueckoe omnucaHue paBHOMEPHOIO
MPSMOJIMHEMHOTO IBU>KECHUS

10

CrnosxeHue nepeMeIieHnii U CKOPOCTEN.
Pewenne 3anau

11

HepaBHomepHoe aBukeHne. MrHoBeHHas
cKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C MMTOCTOAHHBIM YCKOPCHHUEM




12

['paduueckoe ommcaHue NPSIMOIUHEHHOTO
JIBUDKEHUS C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOonHOE majeHue. YCKOpeHHe
CBOOOZHOTO MaJieHHs. 3aBHCUMOCTb
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX TpauKu

14

I[BI/I)KGHI/IG TCIa, 6p0H_IeHHOFO nox yriiom K
TOPpU30HTY

15

KpuBonuneiinoe npuxeHue. JIBuxkeHue mno
OKPYKHOCTH. YTIJIOBas U JIMHEWHAs
ckopoctb. [lepron u yacrora.
[leHTpOCTpEMUTENBLHOE U TTOJTHOE
YCKOpEHHE

16

KonTponbhas pabota mo Teme
"Kuuemaruka"

17

Ilepsbrif 3akoH HbroTona. MHepunanbHbie
cucremsl orcuéra. [IpuHnun
OTHOCHUTENIBHOCTH [ anuiest.

HenHepunanpHble CUCTEMBI OTCUETA

18

Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HerotoHa. Macca

19

Bzaumopeicteue ten. Tpernit 3aKk0H
HeroTona




[Ipunnun cynepno3unuu cwi. Pemenue

20 3a/1a4 Ha IpUMEHEHNE 3aKoHOB HbroToHa
3aKOH  BCEMUPHOTO  TATOTEHUS.
21 OKBHUBAJICHTHOCTh  I'PABUTAIIMOHHOMN
Y UHEPTHOM MAacChl
Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO
22 naJieHus
JlBmkeHne  HEOECHBIX Tel H  HUX
93 UCKYCCTBEHHBIX  CIIyTHUKOB. IlepBas
KOCMUYECKast CKOpPOCTb. 3aKoHBI
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BusbI cun
25 TpeHus. J[BuKeHne B )KUIAKOCTH U Ta3e ¢
y4ETOM CHITBI COTTPOTHBIICHUS CPEJIBI
26 Hasnenue. 'mapocraTuueckoe gaBlieHHeE.
Cuiia Apxumena
AOCOMIOTHO ~ TBepJoe  TeJo.
27 [TocTynaTensHOE U BpallaTelIbHOE
JIBY)KEHUE TBEPJIOTO Tella
MoOMEHT  CWJIBI  OTHOCHUTEIBHO  OCH
28 BpauieHus. [lnedo cuibl
29 CrnoxeHue Cuil, MPUIIOKEHHBIX K TBEPAOMY




teny. Llentp TsixecTu Tena. YciaoBus
paBHOBecCHUs TBEpI0TO Tena. Buabl
paBHOBeECHUS

30

Pemenue 3amau

31

KonrtponsHas padora no reme "InHamuka.
Cratuka TBEepaoro rena"

32

NMirynbsC MaTepualbHOW TOYKH, CHCTEMBI
MarepuanbHbIX  Toyek. LleHTp Macc
CHUCTEMBl MAaTEepHUANBHBIX TOYeK. Teopema
0 JIB)KEHMH LIEHTPa Mace

33

I/IMHYJ'IBC CHJIbl U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABHKEHHE

34

MoOMEeHT uMITysIbca MaTEPUAIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHUM MOMEHTA
MMITYJIbCA B [ICHTPAJIBHBIX MOJIAX

35

Pemenne 3agau

36

Pabora cumpl Ha MajaoM M Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
npescTaBiIeHne paboThl CHIIbI. MOIIIHOCTh
CHUIBI

37

Kunernueckas sneprus. Teopema 06
WU3MEHEHNN KUHETHYECKON SHEpruu
MaTepUaIbHOW TOUKH




38

[loTeHumanpHple ¥ HENOTECHIMAJIBHBIC
cuibl. [lorennumansHas sHeprus. Bropas
KOCMHYECKask CKOPOCTh

39

TpeTBSI KOCMHYCCKasA CKOPOCTh. CBs3b

pa6OTBI HCIIOTCHIOMUAJIBHBIX CHII C
W3MEHEHHEM MEXaHUYECKOM OHECPIUn
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHHYECKOU OHCPIUH

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHyium 1 uieanbHOM
KUJIKOCTH

41

KoHnTtponbhas paborta o teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"

42

Pa3zButne npencrasieHUMd O NpuUpoae
TeroTel.  OCHOBHBIE  IOJIOXKECHUS
MKT.  Juddysus.  BpoyHOBCcKOe
JIBIKEHUE

43

CrpoeHue ra3000pa3HbIX, KUAKUX U
TBEPJIBIX TeJ. XapakTep ABMKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA

44

Macca u pazmepbl MOJIEKYJT (aTOMOB).
Konunyecto Bemiectsa. [locrosiHHas
ABoraapo

45

Temneparypa. TemioBoe paBHOBECHE.
[ITkana [enbcust




46

Pemenue 3amau

47 HNneansuerii ra3. I'a3oBbie 3aKOHEI

48 VYpaBuenue MenaeneeBa-Knanelipona.
Pewenne 3anau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
HanbroHa

50 W3omnporeccsl B ueaqbHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BEILIECTBA
['papuueckoe IIpe/ICTaBICHHE

51 M30IPOLIECCOB: U30TEpMA,
n30xopa, nzodapa

52 OcnoBHoe ypaBHenne MKT

53 Penrenne 3amau
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO CpeHe

54 KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIIOBOTO JIBFDKCHUS e€ YacTHI]
OO6o0mIeHne U cucTeMaTu3alys 3HaHUH 10

55 teme "OcHoBbl MKT"
Kontponbnas padora mo teme "OCHOBBI

56

MKT"




S7

TepMoanHaMuyeckas cUcTeMa. 3a/laHue
BHEIIHUX ycnoBul i T/ cuctemsl.
BremHue v BHyTpeHHUE ITapaMeTpBl.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYCHMS BEJIIMYMH, OIIMCHIBAIOIINX €€ Ha
MUKPOCKOIINYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TEIIJIOBOMY PABHOBECHUIO

59

Mogenbs naeaabHOro ra3a B
TEpMOJIMHAMUKE. Y CIOBUS MPUMEHUMOCTH
3TOU MOJEIN

60

VYpaBuenne Menneneesa-Kianelipona u
BBIPAKECHUE 11 BHYTPEHHEN SJHEPrUU

61

BrIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBazucrarnueckue u HECTaTHYECKUE
IIPOLIECCHI

62

OnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mpoiecca
Ha pV-auarpamMmme

63

Tennonepenava kak crocod W3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIIeHHs pabOThI




64

KoHBeknus, TenaonpoBOAHOCTD,
U3IIy4eHUE

65

KomngectBo TennoTel. TemioéMKoCTh Tena.
YIIGJ'IBHaH U MOJIIpHAasa TEILIOEMKOCTH
BEIlleCTBA. Y AeIbHas TEII0Ta CropaHusa
TOIIJIMBa

66

Pacuér konmuecTBa TEMIOTHI TPU
Temionepeaaye

67

[TonsiTre 06 aguabaTHOM Iporecce.
[1epBbIii 3aKOH TEPMOMHAMUKA

68

KonuuecTBo TemnoTel 1 paboTa Kak Mephl
WU3MEHEHUsS BHYTpeHHeW sHepruu T/1
CUCTEMBI

69

Bropoii 3akOH TEpPMOJWHAMUKH IS
PAaBHOBCCHBIX n HCPaBHOBCCHBIX
npoueccoB. HeoOpatumocTs NpUpoIHBIX
IPOLIECCOB

70

HpI/IHI_II/IHH JIEMCTBUS TETLIOBBIX MAaIIIHH.

KIIJT

71

MaxkcumansHoe 3naueHue KIT, Iukn
Kapuo

72

Pemenue 3amau




73

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

74

Pemenue 3amau

75

O0001IeHe M cUCTEMATU3AlNAS 3HAHUMA
no teme "Tepmonunamuka. TermioBbie
MAaInuHb!"

76

KonTponbHast pabota no teme
"Tepmoaunamuka. TerioBbie MauHb!"

77

[TapooGpa3oBanre U KOHIEHCAIUA.
Hcnapenue u kunenue. Y qenbpHas TEIoTa
napooOpa3zoBaHus

78

HacpineHHbIE 1 HEHACHIIIEHHBIE MapBhI.
KauecTBeHHas 3aBUCUMOCTb IUNIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO I1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIEHHOT O Nlapa. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT JAaBJICHUS B
KUAKOCTU

79

Brnaxnocts Bo3myxa. AOcomOTHas U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

Penrtenue 3anau

81

TBépnoe teno. Kpucramimueckue n




amopdHbIe Tena. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

[InaBnenne n KpucTaJuiu3anusi. YI[CJ'IBHaH

82 TeruioTa miasiaeHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTsxenue

83 u cxkarue. Cnur. Monyns FOnra. [penen
yrnpyrux aedopmarmii
TerioBoe pacmiMpeHUe >KUAKOCTEU U

84 TBEPABIX T€. AHTAPMOHHU3M TETLIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa
[TpeoOpaszoBanue sHEPTHH B (Ha30BBIX

85 nepexojax

86 VYpaBHeHUe TeroBoro 6ajganca

87 Pemenue 3amau
IToBepxHOCTHOE HaTsKeHUE. KanusipHbie

a8 saBJeHUd. [aBieHune noa NCKpUBIEHHON
MOBEPXHOCTHIO KUJKOCTU. DPopMyna
Jlannaca
OO6o0mIeHrne U cucTeMaTH3alusl 3HAaHUN 10

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a3oBble Tepexoab”

90 KonTponbhas pabota no teme "ArperarHsie

cocTosiHus BemecTBa. @a3oBbie mepexo !




91

OnexTpuzanus Tel U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
AIIEKTPUYECKUX 3aps10B. [IpoBogHIKH,
JTURJICKTPUKHU U TTOTYITPOBOIHUKU

92

DJIeMEHTapHbIN AIEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

93

B3anmopencteue  3apsnoB.  TodeudHble
3apsasl. 3akoH Kynona

94

Pemenne 3agau

95

SJIGKTpI/ILICCKOG noxe. Ero nelictBue Ha
QJICKTPHUUYCCKUC 3apAAbI

96

Hanpsx€HHOCTh 3IEKTPUYECKOTO TOJIS.
[TpoOuebIit 3apsa. JInHUM HANPSHKEHHOCTH
anekTpudeckoro  mois.  OmgHOponHOe
ANEKTPUYECKOE 110JIE

97

IToTeHuIMaIbHOCTH QJICKTPOCTATUICCKOT'O
moJis. Pa3HOCTh MOTEHIIMATIOB U
HAIIPs’)KCHUEC

98

IToTenunanbHas OHCPIuAd 3apsaia B
SJICKTPOCTATHUYCCKOM IT0JIC. IloTenuuan
SJICKTPOCTATUYCCKOI'O ITOJIA

99

CBs13b HAPSHKEHHOCTH TTOJISI U Pa3HOCTH
MOTEHIUAJIOB JUIS DJIEKTPOCTATHYECKOTO
OJISA




[TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX

100 noJieu
101 Pemenue 3anau
[Tone Toueunoro 3apsna. [lone paBHOMEpHO
102 3apsHKEHHOMN Cephl
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 mapa. [lone paBHOMEpHO 3apsKEHHOM
0EeCKOHEYHOM MII0CKOCTH
104 [TpOBOTHUKY B 3JIEKTPOCTATHUECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsiioB
JIM2AeKTpUKH M TOJYHPOBOJHUKU B
105 AIIEKTPOCTATUYECKOM I10JI€
Konnencarop. DnekTpoéMKOCTh
106 KOHJIeHCcaTopa. DIEeKTPOEMKOCTh IIIOCKOT0
KOHJIeHCcaTopa
107 [TapaniensHOE cOeIMHEHNE KOH/IEHCATOPOB
ITocaenoBaTenbHOE COETUHEHNE
108 KOHJICHCATOPOB
109 OHeprus 3apsKEHHOT0 KOHAEHCATopa
110 Pemenue 3amau
JIBrkeHHe  3apsHKEHHOM  4acTUIbl B
111

OIHOPOJHOM JJICKTPHYCCKOM IT0JIC




112

Penrenue 3amau

O060011IeHNEe U CHCTEMATH3ALUA 3HAHUH II0

113 teMe "DnekTpuyeckoe nose"
Konrtpomnbnas padora mo reme
114 n n
DneKTpruuecKoe mojie
Cuiia Toka. [locTostHHBIN TOK. Y clI0BUS
115 CYIIECTBOBaHUS MOCTOSTHHOTO
ANEKTPUYECKOTO TOKA
116 Hcrounnku Toka. Hanpsokenue u 31C
117 3akoH OMa Juis yyacTKa LEMH.
DNEKTPUUECKOE CONIPOTUBIICHHE
118 3aBHUCHUMOCTBH COMIPOTUBIIEHUS OHOPOIHOTO
MPOBOJIHUKA OT €ro JUIMHBI U TUIOIIAIN
MOTIEPEUHOTO CEYCHUS
119 VY enbHOE CONPOTUBIIEHUE BELIECTBA.
Pemenue 3anau
[locnenoBarenbHOE, MapayiesibHOE,
120 CMEIIaHHOE COEIMHEHHE TPOBOIHUKOB
5 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX
121 ueneil. [Ipasuna Kupxroga
122 Pemenue 3amag




PaboTa snekrpruyeckoro Toka. 3aKoH

123 1
Hxoyns —Jlenna

124 Pemenue 3amau 1
MOIIHOCTh  ANEKTPUYECKOTO  TOKA.

125 TermoBass MOIIHOCTh, BBIACIsIEMAs 1
Ha PE3nCTOpe

126 Pewmenue 3amau 1
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE

127 HCTOYHHKA TOKa 1
3axoH OMa 7151 IOJTHOM (3aMKHYTOM)

128 AIEKTPUYECKOMN LENH 1

129 Pemenne 3amau 1

130 MoIIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikaHue 1

132 Konzaencarop B 11enu nocTOSIHHOTO TOKa 1

133 Pemenne 3amau 1

134 Pemenue 3amau nmo teme "IlocTOSIHHBIIH 1
3IIEKTPUYECKUM TOK"

3 Penrenue 3anad mo teMe "IlocTOSHHEBINM
135 1

3IIEKTPUYECKUM TOK"




Penrenue 3amau mo treMe "I1locTOAHHBIN

136 3NIEKTPUYECKUM TOK"
OO6o0ueHre U cucTeMaTu3alus 3HaHUK 10

137 teMme "[loCcTOsHHBIHN 21eKTpUUecKnuid TOK"

38 KonrtponbHas pabora no reme

1 o .
"ITocTOAHHBIN NEKTPUUECKUN TOK"
DneKTpuyuecKas POBOJUMOCTD PA3IUYHBIX

139 BEUIECTB. DJIEKTPUUECKHI TOK B METaIaX.
CBepXInpoBOAUMOCTh
OJIEKTpUYECKUII TOK B  pacTBOpax U

140 pacriuiaBax 3JIEKTPOJIUTOB. 3aKOHBI
Ddapanes 1715 37IEKTPOIU3a

141 DneKkTpuueckui Tok B razax. [lnazma

5 DNEeKTPUYECKUH TOK B BaKyyMe.

14
Baxyymubie mpr0Oopbl

143 DNEKTPUYECKUH TOK B IIOJTYIPOBOJHUKAX

144 [TonynpoBoIHUKOBBIE TPHOOPHI
Pu3NUeCcKuil TPAKTUKYM I10 TEME
"N3mepeHune Cribl TOKa U HAIPSDKEHMS B
LIENH MIOCTOSIHHOTO TOKAa MPH MOMOILHU

145 AHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX

npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETMYUH MIPU




MIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

146

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKEHMSI C
LEJIbI0 ONIPEACIICHUS MTHOBEHHOM
ckopoctH"

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHuUs Mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIOKEHHUH 110 HAKJIOHHOM IIIOCKOCTH' MIIH
"HccnenoBaHnue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPH PAaBHOYCKOPECHHOM
nBIKeHun"

148

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenune yckopeHHst CBOOOIHOTO
nafgeHus" win "M3ydeHnue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Du3nUeCKU IPAKTUKYM I10 TEME
"N3yuenune NBMKEHUS TeJa IO OKPY>KHOCTH
C ITOCTOSIHHOM MO MOJIYJIFO CKOPOCTHIO" MiIn
"HccnenoBanue 3aBUCUMOCTH TIEPUOJIA
oOpallleHns KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"




150

Pu3N4eCKuil IPAKTUKYM 110 TEME
"U3Mepenne paBHOJAEHCTBYIOIIEH CHJTbI
U JIBHKEHUH OpyCKa MO0 HaKJIOHHON
mmockocti" unu "lIpoBepka runotessl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHUA OpycKa
110 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pasiie, oT ux aedopmanun’
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
n€rkuit 610K"

152

Du3nUeCKu IPAKTUKYM I10 TEME
"U3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOr0 KO3 puineHTa
3aBucumoctd Frp(N)" wnu "Mccnenosanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KOA(PPUIIMEHTOM
TpeHust" win "M3yueHune ABMKEHUA Ipy3a
Ha BaJly C TpeHHEM"




153

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUd paBHOBECHS
TBEPJOTrO TEJIa, UMEIOILETO OCh BpaleHus"
unu "KoHCTpynpoBaHue KPOHIITEHHOB U
pacu€t cun ynpyroctu" unu "M3yuenue
YCTOMUYMBOCTHU TBEPJOTO TEJA, UMEIOIIETO
Iomaab onopsl"

154

DuU3nyeCcKuil MPaKTUKYM 110 TEME
"N3mepenune umnyibca Tena mno
TOpMO3HOMY NyTH" Uiy "M3Mepenue cuibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOUIIS U
MOIIHOCTHU cuiibl TAru" win "CpaBHeHHe
W3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs

MMITyJIbCa MPU YIIPYyroM B3auMoaencTsun"
i "M3MepeHne KMHETHMYECKON DHEPIUH
T€Ja 10 TOPMO3HOMY ITyTH"

155

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3y4eHne n30TEpMUUYECKOTO MpoIiecca
(pexoMeH1I0BaHO HCIIOIb30BaHHE
nudposoit madoparopun)" win "Uzyuenue
M30XOpHOro npouecca" unm "N3yuenne
n3zobapHoro mporecca” unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"




156

DuU3nYeCKU MPAKTUKYM 10 TEME
"U3Mepenue yenbHOM TeII0EMKOCTU" UiTn
"HccnenoBanue mnpoiecca OCTbIBaHUSA
BentectBa" uinu "Mccienosanue
aguadaTtHoro nporecca” win "M3ydeHue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

157

DuU3nYeCcKui MPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEH HCTapeHust
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHUs Jbaa" win "M3yuenue
CBOMCTB HACHIIIICHHBIX MApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/1yXa U OLIEHKA MacChl IapoOB B
nomerieHun". Msmepenue korppuimenta

IMMOBCPXHOCTHOT'O HATSAXKCHUA

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu

3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKa B LIETH, COJEPKaAIIEH
KoHAeHcaTop" unu "Pacnpenenenune
Pa3HOCTH MOTEHLIUAJIOB (HAPSDKEHUs) IpU
MOCIIEIOBATEIIFHOM COCTUHCHUN
KOHJIEHCAaTOpoB"




DuU3nYeCKU MPAKTUKYM 10 TEME
"NccneqoBaHue CMEIIAHHOIO COEIUHEHUSA
pesuctopoB" win "M3mepeHue yaenbHOro

159 COTIPOTUBIICHUS MPOBOJAHUKOB" WIH
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT
HaIpPSKEHUs JUIsl JIAMITbl HAaKaJTuBaHUs "
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoan3a’ wim
"Usmepenne  3apsga  OJIHOBAJICHTHOTO

160 noHa" wm "HcciaenoBaHnue 3aBUCHMOCTH
COTPOTUBIICHUS TEPMOpPE3UCTOPA oT
TeMIepaTypsl"” WU "CusiTue
BOJIbTAMIIEPHOM XapaKTepUCTUKU Tuoja"
PesepBHbilii YPOK. O60061mieHue u

161 cucTeMaTu3alus 3HaHuil 1o TeMe
"Kunematuka"

PesepBHbilii YPOK. O60061eHue u

162 cucTeMaTu3alus 3HaHuil 1o TeMe
"Inaamuka"

PesepBHBII  ypOK. O06oOmenne  u

163 cucreMaTH3anus 3HaHui 1o reme "CraThka
TBEpJOTO Tena'

PezepBubiit  ypok.  OOoOmieHwe  u

164 cucTeMaTru3alusi 3HaHUW 10  TeMe

"3aKOHBI COXpaHEHUsI B MEXaHUKE"




165

PesepBublii  ypok.  OOoOmeHue  u
cUCTeMaTH3alus  3HaHUM 1O  TeMe
"OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
Teopun"

166

PesepBHbIii  ypok. OO6oOmeHue u
cHUCTEMATH3alMs 3HAHUH [0 TEME
"Tepmoaunamuka. TernoBbie MauHb!"

167

Pe3epBHblii YPOK. O06001enne u
cHCTEMAaTHU3alis 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie Tepexoab"

168

PesepBubIit YPOK. O06o01enue u
cHCTeMaTH3alus 3HaHUH 10 TeMe
"Onextpuueckoe nomue"

169

PesepBHbIil ypok. OOoOmieHue u
cucTeMaTH3alnus 3HaHUH 1O Teme
"TTocToSIHHBIN ANEKTpUYECKUI TOK"

170

PesepBubiit  ypok.  OO0oOmenue u
cucreMaruzanus 3HaHui mo teme "Toku B
pa3nMyHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16

11 KIIACC

Ne

Tema ypoka

KoJsnuecTBo yacoB

Jlara

DJIeKTPOHHbIE




n/n usydyeHnusi | uupposbie
Kontpoabubie | IlpakTuueckue y bp
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB WU
1 IIPOBOJAHMKOB C TOKOM. MaruutHoe mnouie. 1
['unoreza Amnepa
Bekrop marautHOM MHAYKUMU. [IpuHIMn
2 CYINEPHO3UIINH MarHUTHBIX Mosel. JInnun 1
MarHUTHON UHIIYKIIUU
MarauTHoe 1nosje NpoBOJHUKA C TOKOM.
3 1
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBICHUE U MOJTYJIb 1
5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpou3MepuUTEIbHbIE TPUOOPHI
Cuia JlopeHua, e€ HanpaBiIeHUE U MOIYJIb.
7 JBrxeHue 3apsKEHHOM YaCTHIIBI B 1
OJIHOPOJHOM MarHWTHOM I10JIe
8 Pemenue 3amau 1
9 PaGora cunsl Jlopenia 1
10 Pemenue 3amau 1
MarauTHOE 10JI€ B BENIECTBE.
11 1

DeppoOMarHeTUKy, napa- u AMaMarHeTHKA




12

OcHOBHBIE CBOHCTBA (heppOMarHEeTUKOB.

[Tpumenenue heppoMarHeTUKOB

13 Pemenune 3amau no reme "MarautHoe nose"

14 Pemenune 3amau no reme "MarautHoe nose"
SIBeHME ANEKTPOMArHUTHOM UHYKIIHH.

1 .

> [ToTok BeKTOpa MarHUTHOW MHAYKIIUU

16 OC unaykumn

17 3aKOH AJIEKTPOMArHUTHOW WHIYKIIHH
®apanes

18 Buxpeoe anekrpudeckoe noine. Toku Pyko
O/J1C nHAYKIMH B IBHKYIIUXCS

19 MIPOBOTHAKAX

20 Pemenue 3amau

21 [IpaBuno Jlenua
NuayktuBHOCTH. KaTyika HHAYKTUBHOCTH

22 B IIEIIM ITOCTOSHHOI'O TOKA
SBnenue camounaykiuu. 3/C

23 CaMOUHYKITUU
DHeprus MarHUTHOTO TOJS KaTYIIKH C

24 TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau




O0001eHME U cUCcTEMATU3AlMs 3HAHUU IO

26 Teme "DnekTpoaruHamMuKa"

- Konrtponbnas padora no reme
"OnexkTpoaguHamMuka"
Konebarenbnas cucrema. CBOOOAHbIE

28 Kosiebanus. ['apMoHMYecKre KoneOaHus
Kunemarundeckoe u AMHAMUYECKOE

29 OTKCaHNEe KOJIeOATEIbHBIX TBUKCHHM
DHepreTuyeckoe  OMHUCAHHE. BriBojg
JTUHAMHYECKOTO OTHCaHUs

30 rapMOHMYECKMX  KOJIeOAaHWHW W3  HX
HHEPreTUYECKOr0o U  KHHEMAaTHYEeCKOIo
OTIHCAHUS

31 Ammuintyna u ¢aza KonebaHui
[lepuogq w dacTtora  KoJeOaHUM.
[Tepuon ManbIx CBOOOTHBIX KOJIEOaHMI

32 MaTeMaTHUYecKoro MasTHuka. llepuon
CBOOOJHBIX KOJICOAHUH MPY>KUHHOTO
MasiTHUKa
3aryxatomue Konebanus. BeiHyX/1eHHbIE

33 KosiebaHus. Pesonanc

34 ABTOKOIIE0AHUSA

35 Pemrenne 3amau




Ypoxk-koHdpepenuus "MexaHu4ecKre

36 KOJIeOAHUsI B MY3bIKQJIbHBIX HHCTPYMEHTaX"
O06o0uieHne U cucTeMaTu3anusl 3HaHUK 10
37 teMe "Mexannueckue KoueoaHus"
38 DNeKTPOMAarHUTHbBIE KOJIeOaHMUs.
KonebaTenbHbIl KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTYIBI
39 3apsAaa  KOHJEHcaTtopa C  aMIUIMTYJOU
CHWJIBI TOKA B KOJICOATEIbHOM KOHTYPE
3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM
40 K0JIe0aTeIIbHOM KOHTYpE
3aryxaolluue IEKTPOMarHuTHbIE
41 KoJIeOaHusl. BeiHyx1eHHbIE
3JIEKTPOMAarHUTHbIE KOIeOaHUs
IlepemeHHBIN TOK. Pe3ucTop u KoHIEeHCaToOp
42 B LIENIY [IEPEMEHHOTO TOKA
Karymka  WHAYKTUBHOCTH B IIeTH
43 IIEPEMEHHOTI0 TOKa
a1 3akoH Oma 1Sl JIEKTPUYECKON 1enun
MEPEMEHHOT0 TOKa
MoIHOCTb IEPEMEHHOTO TOKA.
45 AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE

CHJIbI TOKA U HAITPAKCHUA




46

Pe3onaHC B 2JIEKTPUYECKON LIETIH

47 Pewenne 3anau
WneanpHbIif TpanchopmaTop.
48 [Tpon3BoCTBO, Mepenava u noTpediieHne
ANEKTPUUYECKOI SHEPTrun
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
49 anekTpo3aHepruu. KynbTypa ucnosnab3oBanus
AJIEKTPO3HEPIUU B TOBCEIHEBHOM KU3HU
50 Pemenue 3anau
o1 Pewenne 3anau
OO6o0meHre U cucTemMaTu3alus 3HaHUN 1O
52 Teme "DJeKTpOMarHuTHbIe KojaeOaHus"
3 MexaHnudyeckue BOJIHBL. XapaKTEPUCTHUKU
5 MEXaHUYECKUX BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH
55 3ByK. XapaKkTEpUCTUKH 3ByKa
c WNudpassyk u ynbrpas3syk. [llymoBoe
6 3arpsA3HEHUE OKPYKAOLIEH CPeJIbl
57 Pemienue 3anau
- DNEeKTpOMarHuTHble BOJHBL.  M3mydyeHue

SJICKTPOMArHuTHBIX BOJIH




59

:‘)HepFI/IH QJICKTPOMAruuTHLIX BOJIH.
CBolicTBa QJICKTPOMAarduTHBIX BOJIH

60

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpMeHeHnE IIEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

ITpuHIMIIBL paxuocBs3u u
TEJICBUJICHUS. Pannonoxkanus.
DeKTpOMarHuTHOE 3arpsi3HeHue
OKPYKarOILEH cpebl

62

Kontposnbnas pabora no teme "Konebanus
Y BOJTHBI"

63

Cser. 3aKoH IPSIMOJIMHEIHOTO
pacIpocTpaHeHHUs CBETa

64

Pemenune 3amau Ha NpUMEHEHHE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

65

Otpaxenue csera. [1nockoe 3epkaino.
Ccepuueckoe 3epkaino

66

[Ipenomnenue cBera. AOCOMIOTHBI U
OTHOCHTEJIbHBIN NTOKA3aTeIb IPEIOMIICHUS.
ITonHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yoy MOJTHOTO BHYTPEHHETO
OTpaKE€HUs

67

Pemrenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA




Xon aydeit B mpusme. Jlucnepcus cpera.

68 CnoxHbIN cocTaB Oenoro ceera. L{Ber
JInnszel.  DOKyCHOE  paccTosiHue U
69 ONTHUYECKAsl CUJIA JIUH3BI
[TocTpoeHne n300paxeHM B TUH3aX U UX
70 CUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3agau Ha mocTpoeHue
71 U300paKEHHUH, TT0JIy4aeMBIX C TIOMOIIBIO
JMH3
72 ['na3 kak onTuyeckas cucrema
Pemenune 3anau. [Ipenenst npuMeHUMOCTH
73 TEOMETPUUECKOMN ONTHUKH
74 CKOpOCTb CBETa U METO/IBI €€ U3MEPEHUS
75 [ucnepcus ceerta
76 WNutepdepenuus ceta
KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
i HaOJF0IeHUST MAKCUMYMOB 1 MUHUMYMOB
78 Pemrenune 3amau
79 [Tpumenenue nnTepdepeHun
80 Judpakus ceeTa
HudpakinuonHas  pemérka.  YcIoBHe
81 HaOJIFOICHUS TIIABHBIX MAKCHMYMOB
82 Pemenue 3amau




83

HOHGpGLIHOCTB CBCTOBBIX BOJIH.

Honﬂpmaum{ CBETa

84 Pemenue 3anau

85 CBeToBbI€ BJICHUS B IPUPOJIE
O06o0menre u cucTeMaTu3anus 3HaAHUK 110

86 teme "Onrtuka"

87 KonTponbhas pabota no reme «OnTuka»
['panunel IPUMEHUMOCTH

88 KJIJACCUYECKOM  MEXaHHUKH.  3aKOHBI
AIIEKTPOIUHAMUKH " TIPUHITAT
OTHOCUTEJIbHOCTH
ITocTynatel cienuaibHOU TEOPUHU

89 OTHOCUTEJIBHOCTH
ITpocTpaHCTBEHHO-BPEMEHHON  MHTEPBAI.
[IpeoOpazoBanust  Jlopenma.  YcimoBue

90 MPUYUHHOCTH. OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIeHue BPEMEHH
U COKpalleHHE JUTUHbI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN

91 YaCTUILIbI
CBs13b Macchl C SHEPTUEN U UMITYJILCOM

92 PENATUBUCTCKON YaCTUIBl. DHEPTHUS TOKOS

93 PaBHOBeCHOE TETIIOBOE H3ITyueHHE




94

3akoH cMemieHns Buna

95 ['umore3a M. [Tnanka o kBanTax. OTOHBI

96 DHeprusi 1 UMITYIIbC POTOHA
®dotordpdext. OnbiTer A. I'. CtoneTona.

97
3akonsl pororddexra

98 VYpasuenue DitHinTeitHa s Gpotosaddexra.
"Kpacnas rpanuna” ¢pororddekra

99 Hasnenue cBera. OnbiTel [1. H. JIeOenena

100 BoJiHOBBIE CBOMCTBA YaCTHUILL
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoiisnist u pa3mMepsl 00J1aCTH JTIOKATH3AIHH
JIBUKYTICHCS 9aCTHITBI

102 KopnyckynsspHO-BOIHOBOM AyaIn3m

103 Judpakius 37eKTPOHOB Ha KpUCTaJIaxX
Crneuunduxa usmepeHnii B MUKpOMHUPE.

104 COOTHOILICHHS] HEONTPEAEIEHHOCTEN
['eiizenOepra

105 Pemenue rpadguueckux 3amaq

106 Pemienne pacu€THbIX 33124




KoHntposnbHast pabota o temam: "OCHOBBI

107 CTO", "KopnyckyisipHO-BOJHOBOM

Jyanusm"

OMnBITHI IO UCCIIEOBAHUIO CTPOEHUS aTOMA.
108 [Tnanerapnast Mmoaens aroma Pesepdopaa
109 [Toctymnater bopa

Buner cnektpoB. CriekTp ypoBHEH SHEpruu
110 aToMa BOJOpoza

CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE
111 cBeTa
112 Jlazep

Hyxnonnas moaens sapa
113 ['eitzenOeprallBanenko. 3aps 1 MaccoBOe

YHCIIO Apa.

N3otonel. PagnoaktuBHOCTH

3aKoH paiMoaKTUBHOTO pacnaaa. CBoicTBa
114 WOHM3UPYIOIIETO H3Iy4YeHUs. BrusHue

PaaArOaAKTUBHOCTH HA XUBBIC OPraHU3MBbI.
Ho3nmerpus




115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccol siapa. SAnepHoie
peakuuu. Snepusie peakTopsl. [Ipobiemsr
YIPaBIsIEMOr0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

116

MeTopl perucTpay U UCCICI0BaHMS
3JIeMEHTapHbBIX yacTull. OyHIaMeHTalbHbIC
B3aUMOJICHCTBUS. bapnoHbI, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHON
Mozenu. KBapk-TiItoOHHAss MOJIENb aJIPOHOB

117

®usuka 3a npenenamu CTaHIapTHOM
Mojzenu. TéMHas maTepust U TEMHAs
sHeprus. EnuHcTBO (hr3rueckoit KapTUHBI
MHUpa

118

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

119

[IpuMeHUMOCTh 3aKOHOB (PUBHUKH IS
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIe0BaHuN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
pannoTeNecKonsl, BHeaTMochepHas
aCTPOHOMUS




Bun 3Bé3nmHoro Heba. CosBesnus, spKue

121 3BE3/1bl, TJIAHETHI, UX BUJIUMOE JIBUKECHUE
Conneunas cuctema. Connne. ConHeunas

122 akTUBHOCTh. Vctounuk sHepruu CoJHLa
1 3BE3]1
3BE3 I, nx OCHOBHBIC

123 XapaKTEPUCTUKH. Huarpamma
"CrIeKTpabHBIN KJIACC — CBETUMOCTD"

124 3Be3/1bI TIIABHOM MOCIEN0BATEILHOCTH
Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEJCTABJICHUS O TPOUCXOXKICHUHN U

125 sBoJitory CoJTHIIA U 3BE3/1. DTaIlbl KU3HU
3BE3]

Muneunsiii [Iyte — Hama 'amaktrka. Tunel

126 rajakTuk. YEpHbIE ABIPHI B sIpax rajJakTUK
Bcenennas. Pacipenune BeenenHoil. 3akoH

127 Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBOE nM3nydeHue

128 MacmtaOHas cTpykTypa Beenennoit.
MertaranakTuka

129 Hepeménnsie npobieMbl aCTpOHOMHH




130

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NccneqoBanue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB'" MJIN
"UccnenoBanue CBOMCTB (heppOMarHeTUKOB"
ninn "UcciaenoBanue AeUCTBUS IOCTOSIHHOTO
MarHuTa Ha pamKy ¢ TOKOM"

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cunpl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
nin "OnpeneneHne MarHUTHOW WHYKITUN
Ha OCHOBE U3MepeHus cuibl Ammnepa"

132

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHUS SIEKTPOMArHUTHON
uHayKuu" wim "OnpeaeneHne nHIyKIUA
BHUXPEBOI'0 MarHUTHOTO MOJS"

133

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBIE€HUS CAaMOMHIYKIUN"
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO
re”Heparopa"

134

Pu3nYeCcKU IPAKTUKYM I10 TEME
"N3mepenune neproa CBOOOTHBIX
KoJie0aHUN HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"




135

DuU3nYeCKUi MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IIOCJIEI0BATEILHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue padoThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOr0 TOKa"

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"N3yueHune napameTpoB 3BYKOBOM BOJIHBI"

138

Du3NYEeCKUN IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexya" wnn "[lonyuenune nzodpaxeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

139

Du3nUeCKu IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHusA OT BeUleCcTBa (Ha MpUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOT'O pacCTOSHUS pacCENBAIOIINX
uH3"

140

Pu3NYecKuil TPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpdEepeHIINH
Y noJIsipy3anuu ceera'




Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpenesnieHue UMITYJIbCA U SHEPTUU

141 PESITUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"U3mepenne nocrosinHou [l1anka Ha OCHOBE
142 uccienoBanus poroddpdexra" wim
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOANO/ OT HAIMPSHKEHUS

Du3nyecKuil MPaKTUKYM I10 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJAOPOJAa U U3MEPEHHUE
noctosiHHoi Punbepra”

143

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (oHA ¢
144 MCIIOJIb30BaHUEM JIO3UMETpa Uin
"N3y4yeHue morjaomeHus 6eTa-4acTuil
aJIFOMUHUEM"




145

DuU3nYeCKui MPAKTUKYM 10 TEME
"HaOGnromeuus 38€34H0T10 HeOa
HEBOOPYKEHHBIM TIJ1a30M C UCIIOJIb30BAaHUEM
KOMIThIOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CEeBEpHOTO MOTyIIApHs U IPKUE
3BE31b6l" win "HaOaroneHus B TEIECKOI
JlyHbI, 1aHET, TYMaHHOCTEH U 3BE3AHBIX
CKOIUIeHUI"

146

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb ¢u3uku 1 acTpoHOMHHM B
9KOHOMMYECKOH, TEXHOJIOTUYECKOH,
COLIMAJIBHOM U 3THYECKOH chepax
JIeATEIbHOCTH Y€JIOBEKa

147

O06o0011eHNe U cucTeMaTU3alus 3HaHUH.
Ponb u MecTo pu3HKHM M aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

148

O0001eHne U cUCcTEMaTU3aINs 3HAHUI.
Ponb dusnueckoit Teopun B popMHUpOBaHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTHHE
MUpa, MECTO (PU3HUECKON KapTUHBI MHpa B
o01ieM psily COBpEMEHHBIX
€CTECTBEHHOHAYYHBIX MPECTABICHUHN O
npupojie




O0001meHre U cUcTEMATU3ALMSA 3HAHUU 110

149 teme "Kunematuka"

O0001eHne U cucTeMaTHU3alysd 3HAHUHA 110
150 teme "Kunemaruka"

O0001meHrne U cucreMaTu3anysl 3HAHHUA 110
181 teme "Iunamuka"

O0001eHre U cucTeMaTu3anysl 3HAHUKA 110
152 teme "CraTtuka TBepaoro temna"

O0001eHre U cucreMaTu3anys 3HAHUUA 110
153 TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE"

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
154 Teme "OCHOBBI MOJIEKYJIAPHO-KUHETHYECKON

Teopun"

O0001IeHNe U CcUCTEMATHU3AIAS 3HAHUMA
155 no Teme "Tepmoaunamuka. TermnoBsie

MAaIvHb!"

O00011IeHNEe U cHUCTEMATHU3aUs 3HAHUHA I10
156 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.

®daz3oBrie mepexoan!"”

P pi

O00011IeHNEe U cUCTEMATHU3aIUs 3HAHUNA I10
157 TeMe "DnekTpuieckoe nosue"
158 O00011IeHNEe U cUCTEMATHU3aIUs 3HAHUNA I10

TeMme "[10CTOSHHBIN 2IEKTpUUECKUI TOK"




159

OO6o0mIeHne ¥ cUcTeMaTH3aIUs 3HAHUHA 10
teme "Toku B pa3MuHbIX cpegax”

160

O0001eHre U cucreMaTu3anysl 3HAHHUKA 110
TeMme "MaruutHoe noJe"

161

PesepBublil ypok. O60011eHUE U
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"DreKTpoMarHuTHas UHIYKIus"

162

PesepBubIit YPOK. O06o01eHne u
cUCTEMATH3alHA 3HAHUH 110 TEME
"Mexanndeckue KoineOanusg"

163

PeszepBublit ypok. O0o6meHne u
CUCTEMAaTH3aIVsl 3HAHUIA TI0 TeMe
"DreKTpoMarHuTHbIE KoseOaHus "

164

Pesepsublit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"MexaHHUEeCKUE U AIIEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHrlit ypok. O6001ICHHE U
cucTeMatu3anys 3Haaui mo reme "Onrtuka"

166

PesepBHrlit ypok. O6001ICHHE U
cucreMatu3anys 3HaHui 1mo TeMe "OCHOBEI
CTO"




167

PesepBHbii  ypok. OO0o0OmeHne u
CUCTeMaTH3alMs 3HAaHUW TI0 Teme
"KopnyckynsipHO-BOJHOBO#
Jyanusm"

168

PesepBublit  ypok.  OOoOmieHue  u
cucreMatTu3sanus 3HAHUU 10 TEMEC
"®u3uka aroma"

169

Pe3epBHblii YPOK. O0600611IEHNE u
CHCTEMaTH3alMs  3HAaHMH IO  TeMe
"®du3uKa aTOMHOTO S7pa U dJIEMEHTaPHBIX
yactuir"

170

PesepBublit ypok. O60011eHuE U

cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. ®wuszuka, 11 xmacc/ KaceksroB B.A., OOmecTtBo ¢ OrpaHudeHHOU
0TBETCTBEHHOCTHIO «/IPODAY; AkuronepHoe obmectBo «M3mareabcTBo

«HpOCBCHICHI/IC»

. ®wuszuka, 10 xmacc/ KaceksroB B.A., OOmecTtBo ¢ OrpaHuYeHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M31aTenbcTBO

«IIpocsenienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
®uzuka. YriayoneHHslid ypoBenb. 10—11 kimaccel : pabouasi mporpamma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeToIMueckoe nocodue / B. A.
KacesnoB, U. I'. BmacoBa. —M. : JIpoda

2 ®uszuka. 10 k1. YroyOneHHbl ypoBeHb : yueOHuk / B.A. KacwsinoB. —
5-¢ u3l., crepeortui. — M. : Jlpoda
3 ®uszuka. 11 k. YroyOneHusii ypoBeHs : yueOHuk / B.A. KacwsinoB. —

5-e m31., crepeorunt. — M. :[lpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - counanbHas ceTb paOOTHUKOB 0OpA30BAHHSI.



2 http://markx.narod.ru/pic/ - ¢usuka B 1mKoJe.

3 http://festival.1september.ru/articles/ - ¢ectuBanp megarornyeckux uaeH
«OTKPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit mis yaurenei GU3UKA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuabl 1o Gpu3uKe.
6 www . ege .edu.ru - uadopmaroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius LIOPoB
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