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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeqHero odiiero obpazoBaHusi pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbl,
npeacraieHHbx B DI'OC COO, a takxke ¢ yu€tom ¢eaepanbHOil paboueld mporpaMMbl BOCITUTAHUS
u Konnenuuu npenogaBanust yuebHoro npeamera «Pu3uka» B 00pa3oBaTEIbHBIX OpPTraHU3AIMIX
Poccuiickoii @enepaiuu, peain3yonx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBL.

[Tporpamma mo ¢usuke onpenenseT 00s3aTebHOE MPEAMETHOE COIEPIKaHUE, YCTAHABIMBACT
PEKOMEHIYyEMYIO MOCIEA0BATEILHOCTh U3YUEHUSI TEM U pa3[esioB yY4eOHOro mpeamera ¢ y4éTom
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX
ocobenHocteil oOyuaromuxcs. [Iporpamma no ¢usuke ga€t npeacTaBlieHue O LEIX, COACPKAHUH,
oOmield cTpaTerud OOYYeHHUs, BOCIUTAHUS W PA3BUTUSA OOYyYArOIIUXCA CPEACTBAMU YUEOHOTO
npenmMera «Pu3rka» Ha yriyOJaéHHOM ypOBHE.

N3yuenne Kypca GHU3UMKKM yIIIyOJNEHHOTO YpPOBHS TO3BOJISIET peaM30BaTh 3a/aud
npodecCHOHANBPHOM OpUEHTAIlMH, HAMpPaBJIICEHO HAa CO3JAHHME YCIOBUM [JIsl MPOSIBICHUS CBOMX
MHTEJUICKTYaJbHBIX U TBOPUECKUX CIMOCOOHOCTEH KaKIpIM OO0YYaroIIUMCsl, KOTOPbIE HEOOXOIUMBI
JUTSI IPOJTOJIKEHHS] 00pa30BaHus B OpraHU3aIusIX NpohecCuoHaIbsHOr0 00pa30BaHus MO Pa3IMYHBIM
(U3UKO-TEXHUYECKUM M UHKEHEPHBIM CIIELUATIbHOCTM.

B nporpamme no ¢usuke onpenensroTcs miaHupyeMble pe3yIbTaThl OCBOSHUS Kypca (PU3UKH
Ha ypOBHE CpenHero ofmiero oOpa3oBaHMs: JUYHOCTHBIE, METAlpEIMETHbIE, IpeIMETHbIE (Ha
yrayOnéHHOM ypoBHE). HaydHO-MeTOq00THYecKoil OCHOBOM st pa3paboTku TpeOoBaHUMl K
JUYHOCTHBIM, METANpPEAMETHBIM M MPEAMETHBIM pe3yjibTaTaM O0OYyYarolMXCs, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpelHero oOImero oOpa3oBaHus Ha YrIyOJIEHHOM YpOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca ()M3MKH Ha yriiyOJEHHOM YPOBHE, B TOM YHCIIE
peIMETHBIC PE3yAbTAThI MO roJIaM O0yUYeHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

[Tporpamma o Gpu3nuke UMeET MPUMEPHBINA XapaKTep U MOKET ObITh UCTIONB30BaHA YUUTEISIMU
(UBUKHU TSl COCTABIICHUSI CBOMX PAaObOYUX MPOTPAMM.

[TporpamMMma 1o ¢u3KKe HEe CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U MPEJOCTaBIsIeT
BO3MOXKHOCTH JUIsl Peau3allii pa3Iu4HbIX METOJUYECKHUX MOJX0A0B K MPEenoiaBaHuio (GU3UKH Ha
yrIIyOJnE€HHOM YPOBHE IPH YCIOBUM COXPaHEHHsI 00s3aTeIbHOM YacTu cofiep kaHus Kypca.

®du3nka Kak Hayka 0 Hanbosee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B Ka4eCTBE YYEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMHA 00 OKpyXarolleM MHpE.
[konpHBIN Kypc (PU3UKU — CUCTEMOOOPA3YIOUINI /17151 €CTECTBEHHO-HAYYHbBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
ouosnorueit, pusmyeckoi reorpadueit u actponomuei. Mcnonb3oBaHue M aKTUBHOE NMPUMEHEHHE
(bu3nUecKrx 3HaHUN ONpPEIeNIIO XapaKkTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B chepe
HHEPreTHKHU, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IOJyYEHHUS HOBBIX MAaTe€pHaJIOB C 3aJaHHBIMU
cBoiicTBamu. M3yuenne (Gpu3MKu BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0yuyaroierocsi, B GopMupoBaHHEe YMEHUN MPUMEHSTh HAYYHBIN METO] MO3HAHUS
MIPY BBITIOJTHEHUW UMH YI€OHBIX UCCIIEOBAHUA.

B ocHOBY kypca Qu3MKu Ha YpOBHE CpeIHETO 001Iero oOpa3oBaHMS TOJIOKEH Ps HIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEU KypC SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepualn M3 BCeX pas3zenioB (U3UKH, BKIIOYAET KaK BOINPOCHI KJIACCMYECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoesa cenepanuzayuu. B cooTBeTCTBUU ¢ HEll Marepuan Kypca QU3UKU 00bETUHEH BOKPYT
¢buznueckux teopuil. Benymmm B kypce siBisiercst GopMUpOBaHHE TMPEICTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.



Hoea cymanumapuzayuu. EE peanuzanys npeanosaraeT HCIOJb30BaHUE I'YMaHHTApHOIO
noTeHIHana pU3NUECKol HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHSA (U3HMKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMH.

Hoesn npuxnaounou nanpasinennocmu. Kypc Gusuku yriayOnEHHOTO YPOBHSI MPEAINOIATacT
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUUECKUX U TEXHOJIOTNYECKUX IPUII0KEHNN N3yUYEeHHBIX TEOPUI
U 3aKkoHOB. [Ipm 3TOM paccMaTpuBalOTCS Ha YpPOBHE OOIIMX MPEICTABICHHA M COBpPEMEHHBIC
TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTUH.

Hoea »3skonozuzayuu peanu3yercs IMOCPEICTBOM BBEIEHUS JJIEMEHTOB COACpKaHMS,
HNOCBALIEHHBIX S3KOJIOTMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTUEM
TEXHUKWA U TEXHOJIOTHH, a Takke 0OCYKACHHUS MpOoOJeM PalMOHAIBLHOTO MPHUPOIOIIONB30BAHUS H
9KOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue cojepKaHusl MPOrpaMMbl MO (U3KUKE TOHKHO OBITh MOCTPOCHO HAa MPHUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr0 noaxona. s Gpu3muku peanusanus 3TUX NPUHLIMIIOB Oa3upyercss Ha
UCTIOJI30BAaHUN CAaMOCTOSATENBHOTO JKCIEPUMEHTa Kak IOCTOSHHO JeWCTBYOLEero (akropa
yuebHoro npouecca. [l yriayOoaéHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSATEIBHOTO YYEHHUUYECKOTO
OKCIEPUMEHTa, BKIIOYAIOMIETO (POHTAIbHBIE YYCHHYECKHE OMBITHl TPU HW3YYCHHH HOBOTO
Mmarepuaia, jabopaTopHble pabOThl U paboThl HpakTukyma. [Ipu 3TOM BO3MOXXHBI J1Ba croco0a
peanu3anuu (HU3NYECKOTO NMPaKTHKyMa. B mepBoM cirydae mpakTHKyM IpOBOIUTCS 00 B KoHIe 10
u 11 xiaccos, 1100 mocjae NepBOro U BTOPOro MOJYTOAUN B KaXJIOM M3 3THX KiaccoB. Bropoii
CHoco0 — 3TO UHTErpaIys padoT IPAKTUKyMa B CHCTEMY JJAO0OPAaTOPHBIX pabOT, KOTOPHIE IPOBOASTCS
B mpolecce u3ydeHus paszzgena (temsl). [Ipu sToM mon paboTamu IHpakTHKyMmMa IOHHUMAETCs
CaMOCTOSITENILHOE HUCCIIEI0BaHUE, KOTOPOE IPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO
BUja 0e3 MMoIaroBoil HHCTPYKIMH.

B mporpamme mo ¢u3mke cucTtemMa y4eHHYECKOTO JKCIIEPHUMEHTA, JIAOOPAaTOPHBIX paboT H
IOpaKTUKyMa HpPEeJCTaBiIeHa €IWHBIM IepeuyHeM. BbiOop TeMaTHKU Ui 3TUX BUJOB YYEHHUYECKHX
IPAKTUYECKUX pPA0OT OCYIIECTBISIETCS YYAaCTHHKaMM OOpa30BaTEIbHOIO Ipoliecca UCXOAS U3
0COOEHHOCTEH IMOYpPOYHOrO IJIAHUPOBAHUSA M OCHAlleHMs KaOuHera ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJaNeHHEe OOYYAIOMIMMHUCS YMEHHSIMH TIPOBOJWTH TPSMbIe M KOCBEHHBIE
U3MEpPEHUs, UCCIIeI0BaHNs 3aBUCUMOCTEN (DU3MYECKUX BEJTMUMH U IOCTAHOBKY OIIBITOB IO MPOBEPKE
NPEIO’KEHHBIX THITOTE3.

Bonbiioe BHUMaHMe yaemseTcs peleHUIo pacu€THBIX U KaueCTBEHHbIX 3a1ad. [Ipu atom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 33/1a4H1 C SIBHO 3a/IaHHON W HESIBHO 33JJaHHON (PM3UIECKOM
MO/IEJIBIO, TTI03BOJISIOLINE TPUMEHSATh U3YUE€HHBIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjena
Kypca, TaKk U MHTETpUpYys NMPUMEHEHUE 3HAHWN M3 Pa3HBIX pasfenoB. [yl Ka4eCTBEHHBIX 3a1ad
NPUOPUTETOM SIBIISIOTCA 3a/laHUs Ha 00bSICHEHHE/TIpe/ICKa3aHue MPOTEKaHus (PU3NYECKUX SBICHUN
U TIPOIIECCOB B OKPYXAIOIIEH >KU3HU, TpeOyromue BbIOOpa (HU3MYECKON MOJENH IS CUTYyalluH
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00€CTICUCHUIO
yueOHOro mpoiiecca Kypc GU3MKH yriayOnEHHOTO YPOBHS Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHus
JIOJDKEH HW3Yy4aThCsl B YCIIOBUSX MpEeAMETHOro kabwHeta. B kaOuuere (GU3NKKA HOMKHO OBITh
Heo0xoauMoe JabopaTopHOe 000pYA0BaHHE [T BBHITIOJIHEHUS YKa3aHHBIX B IIpOrpamMme 1o (pu3uKe
YUEHUYECKUX OIBITOB, JAOOPAaTOPHBIX pabOT U pabOT MpaKTHUKyMa, a TaKkKe JAEMOHCTPalOHHOE
obopyoBaHue.

JemoHCTpanioHHOe  o0opyAoBaHue (GopMUpYyeTCsT B  COOTBETCTBHHM C  MPUHITAIIOM
MHUHHMAJIbHON JIOCTaTOYHOCTH M OOECIeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IMPOrpaMMe I0
¢u3nKe KIIOYEBBIX JACMOHCTpAMK JUISI WCCIENIOBAaHHMS HM3y4aeMbIX SBICHHUH W IPOIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaboparopHoe oOopyaoBaHHE ISl YIEHUUECKUX MPAKTUYECKUX paboT popMHUpyeTCs B BHIE
TEMaTUYECKUX KOMIIEKTOB M 00€CIIeYnBAETCs B pacy€Te 0OJHOr0 KOMILJIEKTA Ha IBYX 00yYaroIIUXCsl.
Temaruueckue KOMIUIEKTHI Ja0OpaTOpHOTO OOOpYHOBaHUS JOKHBI OBITH TOCTPOEHBI Ha



KOMILJIEKCHOM HCIOJb30BAHUM AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX TaOOPaTOPHIA.

OCHOBHBIMU LIENIAMU U3Y4€HUs GU3UKU B 0011eM 00pa30BaHUU SBIISIFOTCSA:

dopMHpoBaHHE MHTEpECa M CTPeMJICHHA OOYYalOMIMXCSl K HayYHOMY HM3YYEHHIO MPHUPOIH,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TPEACTABICHUH O HAYYHOM MeETO/A€ TMO3HaHUus W (HOPMHUpPOBAHHE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

(opMHpOBaHKE HAYYHOTO MHUPOBO33PEHHS KaK pe3ylbTaTa H3y4eHHUs OCHOB CTPOCHUS MaTEepUHU
U (QyH/IaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHHE YMEHHUH OOBSACHATH SIBJICHUS C HCIOJB30BaHHEM (U3UUECKUX 3HAHUA U
HAaY4HBIX J0Ka3aTeJIbCTB;

¢dbopmMupoBaHUE NPEACTABICHUN O PONU (PU3UKU JJIS PA3BUTUSA JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUI 0 BO3MOXHBIX chepax Oynymieil mpoheccuoHaNbHOM AeATEIbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOI, HOJArOTOBKA K JAajbHENIIEeMy 00y4YE€HHUIO B 3TOM HaIpaBJICHUU.

JlocTrokeHue 3TuX 1esei o0ecrnednBaeTcs peieHueM CIIEAYIOMNX 3a/1a4 B MPOLIECCE H3YUCHUS
Kypca (U3MKHU Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus:

nproOpeTeHne CHCTEMbI 3HAaHUK 00 00IINX (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,, TEOPHUSIX,
BKJIIOYAsk MEXAHUKY, MOJIEKYJIIPHYIO (PU3HKY, 3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI
acTpohu3uKw;

(dopMHpoBaHHE YMEHUH HPUMEHSATh TEOPETHUUECKUE 3HAHUS A OOBSCHEHUS (DU3MYECKHX
SIBIICHUI B TIPUPOJIE U ISl IPUHATHUS MPAKTHIECKUX PEIICHUH B TIOBCEAHEBHOM KI3HH;

OCBOCHME CIOCOOOB pEIIEHUS PA3IUYHBIX 33734 C SBHO 33JaHHONW (hU3MYECKOH MOJENbIo,
3a7a4, MMoIpa3yMeEBAIOIINX CAMOCTOSATEILHOE CO3JaHne (PU3MUECKON MOJIEIH, aJIeKBATHON YCIOBHAM
3ajJlauy, B TOM YMCJI€ 33]a4 MH)KEHEPHOT'0 XapaKkTepa;

NOHMMaHue (U3NYECKUX OCHOB M TPHHIMUIIOB JEHCTBUS TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIMSHUS Ha OKPYXKAIOILYIO CPENy;

OBIIQJICHUE METOJAaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS W TPOBEACHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAJIW3a W MHTEPIpEeTalud HHPOPMALUMU, ONpeAeTeHUs JOCTOBEPHOCTU
MOJIyYEHHOTO Pe3ysIbTaTa;

CO3/laHHE YCJIOBUM [UId Ppa3BUTUS YMEHUH IPOEKTHO-UCCIIEIOBATENILCKOM, TBOPUYECKON
NeSITeTTbHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHON JesITeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B cootBerctBuu ¢ tpedboBanusimu GI'OC COO yrnyOnéHHBIM ypOBEHb U3yYEHHUS Y4EOHOTO
npeamera «@Pu3MKa» Ha ypOBHE CpeIHEro oOIiero odpazoBaHMs BbIOMpaeTcs: 0OydarolMMUCH,
TUTAHUPYIOIIMMHU MTPOODKEHHE 00pa30BaHUsI MO CIENHUATBHOCTM (PU3UKO-TEXHUIECKOTO MPOMUITSL.

Ha n3ydenue ¢usuku (yrayOn€HHBIH YypOBEHb) Ha YPOBHE CPEAHEro o0Iuero obpa3zoBaHus
otBoautcst 340 yacos: B 10 kmacce — 170 gacoB (5 vacoB B Heneno), B 11 kmacce — 170 gacoB (5
9JacoB B HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (QU3MKe NepeyeHb JaOOpaTOpHBIX U MPAKTUYECKUX padoT
SBJISIETCS PEKOMEHOBAaHHBIM, YUUTENb JIeJaeT BEIOOp MpOBeACHUs Ja00paTOPHBIX padoT U ONBITOB
¢ yu€TOM MHANBUIYATbHBIX 0COOCHHOCTEW 00y4YaromnXCsl.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ous3uka — ¢yHIaMEHTalbHAs Hayka O mpuponae. HaydHbelii MeTOA TO3HAHUS W METOJBI
ucciieIoBaHus (PU3HYECKUX SIBJICHUH.

OKCHEpUMEHT U TEOpusl B Mpollecce MO3HAaHUA Npupoisl. HabitoneHne u 3KCIIEpUMEHT B
buzuke.

Crioco6b1 m3MepeHHus (U3NYECKHX BEIUYMH (QHAJIOTOBBIE M LU(MPOBBIE HU3MEPUTEIbHBIC
pUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[MorpemnocTu u3MepeHuil pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (GU3NYECKUX SBICHUH M MPOLIECCOB (MarepuanbHas TOYKa, aOCOJIOTHO
TBEPOE TEJO, UJICAIbHAS KUAKOCTh, UJICANbHBIN a3, ToueyHbId 3apsn). ['unoreza. dusnueckuii
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Poimp m mecro ¢usuku B (HOPMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTHHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

M3mepeHue cuilbl TOKA U HaPsKEHUS B LENU IIOCTOSIHHOTO TOKA IIPU ITOMOIIY aHAJIOTOBBIX U
1M (POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ IudpoBoi nabopatopueil nmo ¢usuke. IIpumepsl n3MepeHus GunYECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrxkeHHE. OTHOCUTEIBbHOCTh MEXaHUYECKOr0 IBHKEHUs. CUCTEMa OTCUETa.

[Ipsimast 1 oOpaTHas 3314l MEXaHUKH.

Panuyc-BekTop MaTepuanbHONM TOYKH, €ro IPOEKIMM Ha OCH CUCTEMBl KOOPIMHAT.
Tpaexropus.

[Tepememnienne, CKOpoCTh (CpelHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX IMPOEKIMH HAa OCH CHUCTeMBbl KoopAuHAT. ClOXEHHE NEepeMEelIeHUd U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABMKEHHE. 3aBHUCHUMOCTh KOOpAMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U MX TpapUKH.

CBoOomHoe majzeHue. YckopeHue cBoOOAHOTO majeHus. JBrKeHue Tena, OpOIIeHHOTO TMOJ
YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MAaTepUaJIbHON TOYKU OT
BPEMEHHU U UX rpauKu.

KpuBonnHueiinoe nBrmxkeHHue. [[BHKEHHE MAaTEpHUAIbHOM TOYKH II0 OKPY)KHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepuony u uacrora oOpamenus. LleHTpocTpemutenbHOoe (HOpPMaJIBHOE),
KacaTeJIbHOe (TaHreHIMAIbHOE) U NIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuuyeckue ycTpoHCTBa U TEXHOJIOTMYECKUE MPOIECCHI: CIUAOMETP, ABM)KEHHUE CHApSJIOB,
LEMHbIe, IIecTepEéHYAThIe M peMEHHBIE TIepe1adt, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITKOCTPALA KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHKEHUS.

CrocoOBI HCCIIEIOBAHNS IBUKECHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHIEM MEXaHU3MOB.

ITanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo yrioM K TOPU30HTY U TOPU30HTANIBHO.

HampasneHnne ckopocTH py IBUKEHUU 0 OKPYKHOCTH.

[IpeoOpazoBanue yriioBOi CKOPOCTH B PEAYKTOPE.



CpaBHEHME IMyTEW, TPACKTOPUNA, CKOPOCTEH ABUKEHUSI OJHOTO M TOTO K€ TeJla B Pa3HbIX
CHUCTEMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3ydyenne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

N3mepeHne yCKOpeHus: IMpU NPSIMOJUHEHHOM PaBHOYCKOPEHHOM JBUXEHUHU IO HAKIOHHOMN
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenune yckopeHusi CBOOOJHOTO TajeHus (PEKOMEHJIOBAHO HCIIOJIb30BaHUE UGPOBOI
nabopaTopun).

W3ydyeHue ABMXKEHHUS Tesa, OpOLIEHHOro ropu3oHTalIbHO. [IpoBepka rumores3bl O HpSAMOMN
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJNA.

N3ydeHune ABUKEHUS Tea M0 OKPY>KHOCTH C TOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IEpUOJ1a 00pallleHrss KOHHYECKOro MasiTHUKA OT €ro mapaMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Herotona. MHeprumanbHble cucTeMbl OTCYETA. [IpMHUIMI OTHOCHUTEIBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroToHa 11711 MaTEpUAIBHONW TOYKHU.

Tpetuit 3akoH HptoTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna 1sprecTd. 3aBUCMMOCTh YCKOPEHHSI CBOOOTHOTO MAaICHHs OT BHICOTHI HaJl TOBEPXHOCTHIO
IUTAHETHl U OT reorpapuueckodl MmupoThl. J[BrkeHHWE HEOSCHBIX TEM W MX CIIYTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXYIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIbKEHUS U cuiia TpeHus nokost. Koadduuuent
TpeHus. Cuia CONPOTUBICHUS MPU JBMKCHUHM Tejla B JKUJIKOCTH WM raze, e€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOT'O JIBUKEHHUSL.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: MOMAIIMIHUKYN, JBHKECHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Habmronenue nqrkeHus Tel B MHEPIIUAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByX MWIMHIPOB WJIM IIApOB pPa3HOM MacChl C OJMHAKOBBIM YCKOpPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACUCTBYIOIICH MPHIIOKEHHBIX K TETY CHJI C MPOU3BEACHIUEM MACChI Tejla Ha
€ro yCKOpEHHE B UHEPIIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJIbTATE B3AUMOIAECHCTBUS TEIL.

N3mepenne macc 1o B3auMoIEHCTBUIO.

HesecomocTs.

Bec tena nmpu yckopeHHOM NOABEME U MaJICHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TP IBIKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[TpoBepka TUMOTE35I 0 HE3ABUCUMOCTH BPEMEHH JBMIKEHHUS OpycKa MO HAKJIOHHOW TIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MaCCHlI.

HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIONIUX B TPYXHUHE W PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI TeJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON depe3 JIETKHIl OJIOK.



N3mepenne koddduiMeHTa TpEeHUs IO BEIWYUHE YTIIoBOro KO3 UIMEHTa 3aBHCHMOCTH
Fip(N).

HccnenoBanue ABM>KEHUS OpycKa 110 HAKJIOHHOM MJIOCKOCTH € IEPEMEHHBIM KO3 PHULIHEHTOM
TPEHMUSL.

W3y4eHne OBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOoe Teno. IlocTynarenbHoe M BpallaTeslbHOE ABMIKEHHE TBEPIOrO Teja.
MoMeHT cuiabl OTHOCUTENBHO ocu BpaiieHus. Ilneuo cumnbl. CinojkeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEA.

YcToitunBoe, HeyCTOMUMBOE, O€3pa3InIHOE PABHOBECHE.

TexHu4eckue ycTpouCcTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIUTEWH, CTPOUTEIIBHBIN KpaH,
peléTyarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKkmuKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPIAOTO TEJIA, UMEIOIIETO OCh BPAILLCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonvl COXpanHeHUn 6 MEXAHUKe.

Nmnynbc MaTepualbHOM TOYKH, CHCTEMBl MaTepuajbHBIX Todek. LleHTp Macc cucrtemsl
MaTepuaibHbIX TOYeK. Teopema 0 JBUKEHUH LIEHTPA Macc.

HMnynbce cuiibl U H3MEHEHHUE UMITYJIbCa Tefa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umIynsca MmaTepuanbHoi Touku. IIpencrasnenne o coxpaHeHMH MOMEHTa UMITYJIbCa
B LIEHTPAJIbHBIX MOJISIX.

PaboTa cuibl Ha MaJloM U Ha KOHEYHOM TepemeltieHun. ['paduueckoe nmpeacraBieHne padoThl
CHJIBL.

MOILHOCTB CHIIBI.

Kunernueckass sHeprus MaTepuaibHOW Touku. Teopema 00 HM3MEHEHUM KUHETHUYECKOMN
SHEPrUU MAaTEPUAILHON TOUKH.

[ToreHunanbHble W HeNMOTeHUMaNbHble cuibl. [loTeHnuanbHas sHeprud. l[loTeHnuanpHas
3HEprus ymnpyro JehopMHpPOBaHHOM NpyxkHuHbI. IloTeHUManbHas SHEPrus Teiaa B OJHOPOIHOM
rpaBUTAaMOHHOM IoJie. [loTeHnnanpHas sHeprus Tena B rpaBUTAlOHHOM I10J1€ OJJHOPOAHOTO IIapa
(BHYTpH M BHe 1m1apa). Bropas kocMuyeckas ckopocTb. TpeTbst KOCMHYECKasi CKOPOCTb.

CBs3b paOOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMUYECKOH dHEPIruu CUCTEMBI TEIl.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu nan8 UACaNbHOM JKUAKOCTH KaK CIEJACTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU.

TexHnueckue ycTpolcTBa U TEXHOJIOTHYECKUE MTPOLIECCHI: IBUKEHUE PAKET, BOJIOMET, KOMED,
NPYKUHHBIN MUCTOJIET, TUPOCKOI, GUTYpHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHNE.

W3mepenrie MOIITHOCTH CHJIBI.

M3MeHeHne sHepruu Teja Mpy COBEPILIEHUH PaOOTHI.

B3anMHbIe peBpallleHns] KHHETUYECKOW M MOTEHIHAIBHON SHEPTUi MpU ACHCTBUU HA TEJO
CHUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.



CoxpaHeHue 3Hepruy nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY IYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOLTHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA T€la C UMITYJIbCOM CHUIIBL.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUJIBI TPEHHUSL.

Omnpenenenue pabOThI CHIIBI TPEHUS IPU ABMKCHUH TeJla O HAKJIIOHHOW TJIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi pM3MKa M TePMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcHOBHbIE TOJOXEHUS MOJeKylIsipHo-kuHerndecko Teopuun (MKT), ux omnbiTHOe
ob6ocHoBanue. [luddysus. bpoyHosckoe nBmxeHne. Xapakrep IBUKEHHS U B3aUMOACHCTBHS 4YaCTHUI]
BeliecTBa. MoJIeNu CTpOCHHSI Ta30B, KHUIKOCTEH U TBEPBIX TET U 00BSICHEHUE CBONCTB BEIIECTBA HA
OCHOBE 3TUX Mojeneil. Macca u pazmepsl Mmonekyn (atomoB). KonnuectBo BemectBa. [locrosiHHas
ABorazpo.

TennoBoe paBHOBecue. Temneparypa u criocoosl e€ nzmepenus. [llkana remnepatyp Llenscus.

Mogens naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU: YACTHIIBI T'a3a JIBUXKYTCA
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

["azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AGcontoTHas Temneparypa (kana
temneparyp KenbBuna). 3akon JlampTona. M3ompoliecchl B HI€albHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BeliecTBa. [ paduueckoe npencTaBieHue H30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXAY JABJICHUEM M CPEHEHW KUHETUYECKOM SHEpPruei MmoCTynaTelbHOrO TEIIOBOIO
JBUKEHUSI MOJIEKYJ UEAbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUUECKON TEOpHUH
UJeabHOTO ra3a).

CBs3b a0COJIFOTHON TEMITEPATypPhl TEPMOJIUHAMUYECCKONH CHCTEMBI CO CPEIHEH KUHETHUECKON
SHEPruei NocTynaTeNbHOrO TEIIOBOIO ABUKEHNUS €€ YacTHL.

TexHuuyeckue ycTpocTBa U TEXHOJIOTUYECKUE MTPOLIECCH: TEPMOMETP, OapOMETp, OTyuyeHHE
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUI] BELIECTBA.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Buaeopounuk ¢ 3an1chio peaabHOro OpOyHOBCKOTO JIBHXKEHUS.

Huddysus xunkocrei.

Mognens onbita IlITepHa.

IIpuTsxeHue MOJIEKyII.

Mogenu KpUCTaNINYECKUX PEIETOK.

Habmonenune u rccnenoBanne N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, npaKmuKym.

HccnenoBanue mnporiecca yCTaHOBJIEHHUS! TEIUIOBOTO PABHOBECHUS IPH TEIIOOOMEHE MEXIY
ropsiuei U X0JIOAHOU BOJOM.

W3ydyeHne U30TEpPMUYECKOr0 TIpolecca (PEKOMEHJO0BAHO HCIIOJIb30BaHHE IU(GPOBOM
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yuenne nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHHS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

Tepmonuuamuueckas (T]) cucrema. 3amanve BHEUTHUX YCIOBUM TSI TEPMOJIMHAMHYECKOM
cucteMbl. BHelllHue U BHyTpeHHUE mapaMeTphl. [lapameTpbl TepMOAMHAMUYECKOW CHCTEMBI Kak
CpeIHME 3HAYEHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHHE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe nawano tepmomuHamuku. CaMONpPOM3BOJIbHAS peEJIAKCALMs TEPMOJIUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopeinb naeanbHOro ra3a B TepMOJAMHAMUKE — CUCTEMa YPaBHEHUI: ypaBHeHHE MeHieneeBa—
Kianelipona v BbIpaK€HUE M1 BHYTPEHHEH JHEPrUU. Y CIIOBHUsS IPUMEHHUMOCTH ITOW MOJCIIH:
HU3Kas KOHIIGHTPAlMs YacTHUll, BBICOKME TeMIlepaTypbl. BelpaxkeHue uisi BHYTPEHHEHW SHEPIHH
0JIHOATOMHOT'0 MJI€aJIbHOIO Ta3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

OnemenTapHas paboTa B TepMoAMHAMUKE. Bbraucienue paboTel 1o rpaduky npouecca Ha pV-
JparpaMmme.

Temnonepenaya Kak cnoco0 U3MEHEHUsI BHYTPEHHEN SHEPTUU TEPMOJAMHAMUYECKON CHCTEMBI
0e3 coBepiieHus padboThl. KoHBekIIMs, TEMIONPOBOIHOCTD, U3ITy4YEHUE.

KosmmuectBo TermnoTel. Tenno€MkocTs Tena. Y iejibHas U MOJSIpHas TEMIOEMKOCTH BEILIECTBA.
VYpaBHenue Maiiepa. YienbHas TermjioTa CropaHusi ToluiuBa. Pacu€r kojuuecTBa TEIUIOTHI IMPHU
terutonepenaue. [lonstue o6 anuabaTHOM mporecce.

[lepBbiii 3aKkOH TepMoAMHAMHUKU. BHyTpeHHss sHeprus. KomudecTBo TemoTsl U paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTrUU TEPMOIMHAMUYECKON CUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKHU JIsl PABHOBECHBIX IPOLIECCOB: YEPE3 33a/laHHOE PABHOBECHOE
COCTOSIHWE TEPMOJMHAMHYECKOW CHUCTEMBbI TPOXOIUT EAWHCTBEHHAas aauadaTta. AOCONIOTHAs
TeMIieparypa.

Bropoii 3akoH TepMOAMHAMUKH Ui HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IEpeaTh
TEIUIOTy OT Oosiee xonmomHOro Tena K Oonee Harperomy 0e3 kommencanuu (Knaysmyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Tpuniune! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [{ukn Kapho.

DKOJIOTMYECKUE ACTIEKThl HMCIIOJIb30BaHUs TEIUIOBBIX JBUrateneil. TemnoBoe 3arpsi3HEHHE
OKPYKarOILEH CpeIbl.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: XOJOAWIBHUK, KOHJIUIIMOHED,
JU3eTIbHBIA U KapOIOpaTOPHBIN IBUraTeN!, MapoBasi TypOUHA, OIYyYEHHE CBEPXHU3KHUX TeMIIepaTyp,
YTUIM3aLUsA «TEIUIOBBIX» OTXOAOB C HCIOJB30BaHUMEM TEIJIOBOIO HAcoca, YTHUIM3alus
OMOOpPraHNYECKOr0 TOMJIMBA JJIsl BBIPAOOTKH «TETJIOBOW» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a1nadaTHyeCcKOM paclIupEeHUH.

Bo3nyniHoe orauso.

CpaBHEeHHE YIEIBHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUU.

HccnenoBanue aquabaTtHOro npoiiecca.

KoMmnproTepHbIE€ MOJENN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

W3ydyeHne B3aUMOCBSI3U SHEPTUU MEXKMOJIEKYJISIPHOTO B3aHMMOJCICTBUS U TeMIEpaTypbl
KHIIEHUS KHUIKOCTEN.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoovl.

[TapooOpa3zoBanne M KoHJeHcanus. VcmapeHne W KumeHue. YenbHas —TeIuioTa
napooOpa3oBaHusl.

HacepiienHele n HeHachIIEHHbIE Napbl. KauecTBEHHAsl 3aBUCMMOCTD IUIOTHOCTH M JIaBICHUS
HACBIIIEHHOIO Iapa OT TEeMIepaTyphbl, WX HE3aBUCUMOCTh OT OOBEMa HACBHIIIEHHOTO THapa.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.



TBépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHH3OTPOIHUS CBOMCTB KPHCTAILIOB.
[TnaBneHue u KpucTayuM3anuus. Y qenbHas TerioTa iasineaus. Cyonumarus.

Hedbopmaruu TBEpHoro Tena. Pactsokenue u cxkarue. Cupur. Monyns FOnra. [Ipeaen ynpyrux
nedopMaruii.

TemoBoe pacmMpeHue KUAKOCTeH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE pacHIMpEeHUE.
AHrapMOHM3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PAaCLIMPEHUs Tell
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEPrUH B (ha30BBIX IEPEXOIaX.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. K0odPUIIMEHT MOBEPXHOCTHOTO HaTsHKeHHs. KamspHbie
ABJICHM. JlaBlieHne o UCKPUBIEHHON MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHuueckue ycTpoicTBa U TEXHOJIOTMUYECKHE MTPOLIECCHI: JKUKNUE KPUCTAIIbI, COBPEMEHHbIE
MaTepHuabl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHMXKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanmue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKHUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmanmii.

HaGrotenne Maibix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

M3MmepeHue yaeapHOM TEII0THI IIJIaBICHUS JIbJA.

W3yueHue CBOMCTB HACBIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B IOMEILIEHHUH.

N3mepenne ko3 duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JiehOpMallud PE3UHOBOrO 00Opasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnekmpuueckoe none.

OnekTpu3anusi Tel U e€ MpOSBICHMs. OJNEeKTpudyeckuil 3apsa. JBa BUAa 3IEKTPUUECKUX
3apsnoB. [IpoOBOTHUKH, TUAIIEKTPUKU U NOJYIPOBOJHUKH. DJIIEMEHTApHBIN AJIEKTPUUYECKUIN 3aps.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsijia.

BsaumonerictBue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

Onektpuueckoe nose. Ero neicTere Ha 31eKTpUIeCKre 3apsibl.

HanpsokéaHocts  snektpudeckoro moins. [IpoOubiit  3apsn.  JIMHMM  HanpsHKEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IIEKTPUUECKOE MOJIE.

[ToTeHnManbHOCTh BJIEKTPOCTATUYECKOr0 IOJsA. Pa3HOCTP MOTEHIMAIOB M HANpPSUKEHUE.
[ToreHunanbHast SHEPrUs 3apsia B dJIEKTpocTaTHUecKoM mose. [loTeHuan 31eKTpocTaTHuecKoro
noJisl. CBsA3b HANPSYKEHHOCTH TOJISI M PA3HOCTU MOTEHIUAIIOB ISl AJIEKTPOCTATUUECKOTO TOJIA (Kak
OJIHOPOAHOTO, TAK U HEOJHOPOIAHOTIO).

[TpyHIMI Cynepno3ULIUH dJEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apsma. I[lome paBHOMepHO 3apsikeHHON cdeprl. [lome paBHOMEpPHO
3apshKkeHHOTo 110 00BEMY 1apa. [lose paBHOMEPHO 3apsiKEHHOI 0€CKOHEYHOH TOCKOCTH. KapTHHBI
JMHUN HapsKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHLIUAJIBHBIX IOBEPXHOCTEM.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3aps1I0B.

JIM3NeKTpUKHY B 3JIEKTPOCTATHYECKOM M0JI€. J(u3neKkTpudeckas NpoOHUIAEMOCTh BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOpA.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBarebHOE COeMHEHNE KOHAEHCATOPOB.

OHeprus 3apsKEHHOr0 KOHEHCATOopA.

JIBrKeHue 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckue ycTpocTBa M TEXHOJIOTMUYECKHUE ITPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKas 3allUTa, 3a3€MJICHHE IJIEKTPONpPUOOpOB, KOHJEHCATOPHI, TreHeparop Ban ne
['paada.

Hemoncmpayuu.

YCTpoCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUUYECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monenb snekTpocTaTrueckoro reueparopa (Baun ge I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DIIeKTpOoCcTaTUYECKas 3allIMTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA IMOCTOSHHOM U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTU IIJIOCKOT0 KOHJIEHCATOpa OT IJIOIIAAU IUIACTHH, PACCTOSHMS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuKym.

OneHka cul B3aMMOJIEHCTBUS 3apsKEHHBIX TEJL.

Habmioienue mpeBpalieHuss SHEPruu 3apsDKEHHOTO KOHACHCATOpA B DHEPIHIO M3ITYYCHHS
CBETOAMO/1A.

W3y4eHne npoTekaHus TOKa B LIETIH, COJEPKallel KOHIEHCaToP.

Pacnipenenenue pasHOCTH MOTEHIIMATIOB (HAMPSHKEHUSI) TIPU TIOCIE0BATEILHOM COCTMHEHUN
KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VYcnoBusi CylecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTo ToKa. Mcrounnku Toka. Hanpsixenue
UudJC é.

3akoH OMa JJ1sl yyacTKa LEMH.

DNEeKTpUUECKOe CONPOTUBIIEHHE. 3aBUCUMOCTh CONIPOTHUBIIEHHUSI OJTHOPOJAHOIO IPOBOJHUKA OT
€ro JUIMHBI U TJI0IIAU OTIEPEYHOr0 CEYeHUs. Y IEJIbHOE COMPOTUBIIEHUE BEIIECTBA.

IlocnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COEAWHEHUE IPOBOJHHUKOB. Pacdér
pa3BeTBIEHHBIX deKTprueckux 1eneid. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTB 2JEKTPUUECKOTO TOKA. TemIoBas MOLHOCTD, BbIIEIAEMAas HA PE3UCTOPE.

O/1C u BHyTpeHHee COIpPOTHBIEHUE UCTOYHMKA TOKA. 3akoH OMa JUid MOJIHOM (3aMKHYTOM)
ANEKTPUUECKOM 1lenu. MouHOCTh UICTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

Konzgencarop B 11enu nNoCTOSIHHOTO TOKA.

TexHnueckne ycTpolcTBa U TEXHOJOTMYECKHE MPOLECCHl: aMIIEPMETpP, BOJIBTMETP, PEOCTAT,
CUETUYHMK AIIEKTPUUYECKON SHEPTHH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.



HccnenoBanye 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS I PE3UCTOPA, JIaMIIbl HaKaIuBaHUS
Y CBETOJUOJIA.

3aBUCHUMOCTb CONPOTHUBIICHHS LWIMHIPUYECKAX IPOBOJHMKOB OT JJIMHBI, IUIOINAJU
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIPOTHUBIICHUS IIPU TOCTOSTHHOM HAIIPSKCHUH.

[Tpsimoe m3mepenne OJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO JIEMEHTAa M OLICHKA
BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0bI coeMHEHHUs ICTOYHUKOB Toka, DJ{C Garapeii.

HccnenoBanue pasHOCTH MOTEHLMATIOB MEXKIY MOIIOCAMM MCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBaHue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

H3MmepeHue yaeapHOro COpOTUBIICHUSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHHUS.

VYBenuueHue npejena u3MepeHus amiepMerpa (BoJbTMETpa).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3aucumoctd JJIC raabBaHUYECKOIO 3JIEMEHTa OT BPEMEHU IIPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pasHOCTH MOTEHLHMAJIOB MEXKIY MOIIOCAMM MCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH IIOJIE€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpudecKas MPOBOAUMOCTD PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIIIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoguuku. CoOCcTBEHHAss U IPUMECHAsE MPOBOJIUMOCTD MOJYNIPOBOIHUKOB. CBOICTBa
p—n-nepexona. [lonynpoBoAHUKOBEIE TPUOOPBHI.

ONEKTPUYECKU TOK B D3JIEKTPOJIUTAX. OJIEKTPOJUTUYECKAs AUCCOIUAIMS. OIJIEKTPOJIU3.
3axonbl Dapanes LISl 2JIEKTPOIH3A.

OnexkTpruueckuil ToK B razax. CaMoCTOSITENIbHBIN U HECAMOCTOSITENbHBIN pa3psia. Paznuunbie
THUIIBI CAMOCTOATENBHOIO pa3psana. Monnus. [1nazma.

TexHUuyeckue ycTpoicTBa U MpaKTHUECKOE IPUMEHEHHE: Ta30pa3psiAHbIE JTAMIIbI, JJIEKTPOHHO-
JaydeBas TpyOKa, MOJYNPOBOJAHUKOBBIE NPHOOPBI: AMOM, TPAH3UCTOP, (OTOAMOJ, CBETOIAHMOM,
rajibBaHuKa, paQuHUPOBAaHUE ME/IY, BHIIJIABKA aJTIOMUHUS, JIEKTPOHHAs MUKPOCKOTIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

3axoHsbI 3nekTpoauza dapazes.

HckpoBoli pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

Habmronenue snextponunsa.

W3mepenue 3apsiia 0JHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKUl MPAKTUKYM.

CnocoObl U3MepeHus: PU3NYECKUX BEJIWYUH C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCUTENIbHBIE
MOTPENIHOCTU U3MepeHui Ppu3ndeckux BeanurH. OleHKa rpaHyIl OTPEIIHOCTEH.



[IpoBeneHNEe KOCBEHHBIX HM3MEPEHHH, MCCIICIOBAHUN 3aBUCUMOCTEH (DU3UYECKUX BEIUYHH,
MpPOBEpPKa TMPEUIOKECHHBIX THMOTE3 (BBIOOp M3 padoOT, OMUCAHHBIX B TEMAaTHYECKHX pa3jenax
«Y4YeHNYECKHI SKCIIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

Me:xnpeaMeTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyOnéHHOro ypoBHA B 10 Kkilacce OCYLIECTBISIETCA C Y4ETOM
COJIEPIKATEBHBIX MEXKIPEAMETHBIX CBS3CH C KypcaMyd MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

MesicnpeOmemmuvie nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4dHbIil @QakT, runore3a, ¢u3MyecKas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
HKCIIEPUMEHT, MOJICIMPOBAHHUE, MOJIEIb, U3MEPEHUE, MOTPEIIHOCTH HM3MEPEHUH, U3MEpPUTEIbHbIC
puOopsI, UdpoBas 1adopaTopHsl.

Mamemamuka: penicHue CUCTeMbl ypaBHeHUH. JIuneliHas ¢yHKus, mapabona, rumnepoona,
ux rpaduku u cBoicTBa. TpUroHoMmerpuyeckue (QyHKIHMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUUECKOE TOKIECTBO. BEKTOPHI M UX MPOEKIIMH HA OCH KOOPJIMHAT, CIIOKEHHE
BEKTOPOB.

Buonozua: mexannmueckoe IBWKECHHE B XHMBOW mpupoae, auddysus, ocMoc, TermiooOMeH
JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYIKAIOUIeH Cpe/ibl, YTUIHU3aIis OHOOPraHuYeCKOro
TOTUIMBA I BBIPAOOTKH «TEIJIOBOM» W DJIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSDKCHUE W
KaNWUISPHBIE SIBICHUS B IPUPOJE, IEKTPUUECKUE SABJICHUS B )KUBOUM IIPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MOJyYeHUEe HAaHOMAaTEpHAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U
ra3oB, KUJIKUE KPUCTAILIbI, JICKTPUUYECKHNE CBOMCTBA METAIIJIOB, SJIEKTPOJIMTHYECKAs JUCCOIIHAITHS,
rajabBaHUKa, 3JIEKTPOHHAs! MUKPOCKOIIUSI.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpa3oBaHre ABIKEHUN C HMCIOJIB30BAHMEM MEXaHH3MOB, YUET CyXOro U
JKUJIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIMU (KPOHIITEHH, peméTyaThie KOHCTPYKIIUN),
UCIIOJIb30BAaHNE 3aKOHOB COXPAHEHHUS MEXAaHUKM B TEXHHKE (TUPOCKON, BOJOMET W JIpYyTHE),
JIBUTATEh BHYTPEHHETO CTOpaHMs, MapoBas TypOWHA, OBITOBOM XOJOIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTMM TIOJyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE€ HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKasl 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB, razopaspsiaHbie
JIaMIIbl, TTOJTYMPOBOAHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasnen 4. dinekTpoamHaMuka.

Tema 4. Maznumnmnoe noe.

B3anmoaeicTBie NOCTOSIHHBIX MArHUTOB M IPOBOJHUKOB ¢ TOKOM. MaruutHoe nose. Bektop
MarHuTHOM MHAYKIMH. [[pruHIMN cynepno3uuyn MarHUTHBIX ITosIel. JIMHUM MarHUTHOW MHTYKLIUH.

MarHuTtHoe 1osie MPOBOAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKA U KPYTOBOTO BUTKA).
OmneIT OpcTena.

Cuiia Amniepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna Jlopenua, e€ HampaBjieHUE U MOJYJb. [[BH>KEHUE 3apsyKEHHON YaCTUIIBI B OJTHOPOJHOM
MarHuTHOM rnose. PaGora cuisl Jlopenna.

MarnutHoe nosne B Beuiectse. @eppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: NPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, OJJIEKTpOJBUraTeNb SKoOM, YCKOpUTENIn
AJIEeMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHui MHAYKIIUA MarHUTHOTO TOJIS MTOJIOCOBOTO U MOJAKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.



KaptrHa nuHUI MarHUTHOM MHAYKIUU MOJS JJIMHHOIO IPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O
KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[etictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

HabumroneHne ABM>XEHUS ITyYKa JIEKTPOHOB B MAarHUTHOM ITIOJI€.

[TpuHIMI OEHCTBUS 3IEKTPOU3ZMEPUTEBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue MarHUTHOTO MOJIS1 HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuinsl AMiepa.

N3yueHune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HA OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHUTHOM HHAYKUUHU. [loTok Bekropa MarHuTHOM wuHAYKuuu. IC
MHIYKIUU. 3aKOH AJIEKTPOMarHuTHON mHAykiuu Papanes. BuxpeBoe anexkrpuueckoe nose. Toku
dyxo.

OJ1C uHAYKIMHY B IPOBOJHUKE, IBUIKYIIEMCS B OTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karymika UWHAYKTUBHOCTM B LENM IOCTOSIHHOTO TOKa. SIBieHHe
camouHaykuu. 9J{C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJIs1 KaTYHIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoilCTBa M TEXHOJOTUYECKHE MPOLECChl: MHAYKIIMOHHAS I1€4Yb, COJICHOU],
3allUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHU B MArHUTHOM T10J1€ 3€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON UHTYKIIUH.

Hccnenosanue 3aBucumocty J/1C MHAYKINK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO IOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMHUHHUEBOM (MeIHOM) TpyOe.

SIBiieHME CAMOMHIYKIIUH.

Hccnenosanne 3aBucuMoct J/1C caMOMHAYKIIMK OT CKOPOCTU U3MEHEHUS CUJIBI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenyne HHAYKIIMA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue sBIECHNS CAMOUHIYKIUH.

CoOopka Mo/ieNn AIEKTPOMArHUTHOTO T€HEpaTOpa.

Paznes S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebatenbnas cuctema. CBOOOIHBIE KONEOAHMUS.

["apmonnueckue xonedanus. Kunemarnyeckoe U TMHaMUYECKOE OMHCaHUE. DHEPreTUUeCcKoe
ONKCaHHE (3aKOH COXPAHEHUS MEXaHWYeCKOHl »HHepruu). BbIBoA ITMHAMHUYECKOTO OMUCAHUSA
rapMOHHYECKHUX KOJeOaHUI U3 UX IHEPreTUYECKOTr0 U KHHEMATUYECKOTO OMMCaHUS.

Ammuintyna u Qasza konebanuid. CBS3p aMIUIMTYIBl KOJIEOAHWN MCXOAHON BEIHYUHBI C
aMIUIUTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUSI.

[Tepuon m wacrora konebanuid. Ilepmon Manpix CBOOOJHBIX KOJEOAHMM MaTeMaTHYeCKOTro
MasiTHUKa. [leproa cBOOOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonsatue o 3aryxaromux kojeOaHusx. BoiHyxneHHble kojeOanus. Pezonanc. Pe3onancHas
KpuBas. BiausHue 3aTyxaHusi Ha BUJI pe€30HAHCHOW KpUBOIl. ABTOKOIe0aHusI.



TexHHYeCKHEe YCTPOMCTBA M TEXHOJIOTMYECKME TIPOLECCHI: METPOHOM, 4achl, Kadesd,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Hemoncmpayuu.

3anuck KoJae0aTeTbHOTO ABHKCHHS.

HaOnroneHne He3aBUCUMOCTH NEPHOA MAJIbIX KOJICOaHUH rpy3a HA HUTH OT aMIUIUTYIbI.

HccnenoBanue 3aTyXamuX KOJIeOaHUH U 3aBUCUMOCTHU Teprojia CBOOOIHBIX KOJIeOaHUN OT
COINPOTHBIICHUS.

HccnenoBanne KonebaHWH Tpy3a Ha MACCHBHOM TPYXHHE C IeIbl0 (OPMHPOBAHUS
npecTaBiIeHuit 00 ueaqbHONU MOJIENH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJeOaHHSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BIHYKICHHBIX KOJIEOaHUH.

Hab6ntonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue neproaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U PY>KUHHOTO MasTHUKOB.

W3yueHne 3aKOHOB JIBI)KEHUS Tejla B X0Jie KoieOaHui Ha yIIpyroM MojBece.

W3ydeHne ABUKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBanue 3HEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOMIMX KOJICOaHUA.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummnoie Ko1edanus.

Konebarenbuplii KoHTyp. CBOOOJHBIE 3JIEKTPOMArHuTHbIE KojeOaHHs B HJCabHOM
KosebarenbHOM KoHType. Dopmymna Tomcona. CBs3b aMIUIMTYABI 3apsija KOHJEHCATopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UICATHLHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxarolye 31eKTpOMarHuTHble KosieOaHus. BoIHy X 1eHHbIE 3]IEKTPOMarHUTHbIE KOJleOaHMUs.

[TepemeHHbII TOK. MOIIHOCTh IEPEMEHHOI'O TOKA. AMIUIUTY/IHOE U JAEUCTBYIOLIEE 3HAUCHUE
CHJIBI TOKA U HaNpPsKEHUS NPHU pa3inyHoOl popMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHyconJabHbIN NEpeMEHHbIN TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKka UHIYKTUBHOCTHU B
LIENY CUHYCOUJAJIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKEeHUH.

Uneansubiii Tpanchopmarop. I[lpousBoacTBo, mepegadya U MOTPEOJICHHE DIIEKTPHUUECKOM
DHEPIHUH.

OKOJIOTUYECKHE PUCKH MpPH TMPOU3BOACTBE 3JeKTposHepruu. KynbTypa wHCnonb30BaHUS
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHE MTPOLIECCHI: dJIEKTPUUECKUN 3BOHOK, TeHEpaTop
NIEPEMEHHOT0 TOKA, IMHUU IEKTponepeaay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCHUMOCTh YaCTOThI CBOOO/IHBIX KOJ€0aHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop HE3aTyXalIKX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopnenb 371eKTpOMarHUTHOTO TeHEpaTopa.

BriHyxaeHHbIe CHHYCOUIaIbHbIE KOJIeOaHUsl.

Pesucrop, karymka MHIYKTUBHOCTH U KOH/IEHCATOP B IIENH IEPEMEHHOIO TOKA.

Pe3onaHc mpu MocCie0BaTEIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKW WHAYKTUBHOCTH U
KOHJIEHCATOopa.

VYCeTpoiCTBO M MPUHIIUTI JEHCTBUS TpaHchopmaTopa.

Mopens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npaKmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOTO0 TOKa 4Yepe3 IOCIeN0BaTeNbHO COEAMHEHHBIE KOHJAEHCATOp,
KaTyILIKYy ¥ PE3UCTOP.



HaOnroneHue 31eKTpOMarHUTHOrO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80JIHbL.

MexaHuueckre BOJIHBI, YCIIOBUSL UX pacupocTpaHeHus. Ilonepeunble U MpoaoibHbIE BOJIHBI.
Ilepuon, CKOPOCTb PACIIPOCTPAHEHUS U JUIMHA BOJIHBI. CBOMCTBA MEXaHUYECKHUX BOJH: OTPaXKCHHE,
npeaoMIIeHue, HHTephEepeHIHs U AU(paKIus.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

OIEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHS W3JIy4€HHs DJICKTPOMAarHUTHBIX BOJH. B3aumnas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaKCHHWE,  IPEIOMIICHHE,  IOJIApU3ALNS,
uHTEephEepeHIHs U AUDPaAKIIHSL.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMIIBI pagnOCBA3U U TeleBuaeHUs. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuyeckue ycTpoicTBa U NPaKTUUECKOE IPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTHI, pajaap,
paguoNpUEMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neub, yiabTpa3ByKoBas JUarHOCTHUKA B
TEXHHUKE U METUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

HaOnronenue oTpakeHus U MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

Habmonenue narepdepeHnny 1 1uppakind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue cBsi3M rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KosieOaHUH.

HccnenoBanue CBONCTB 3J€KTPOMAarHUTHBIX BOJIH: OTpaXK€HHE, PEIOMIICHHUE, OJIsIpU3aus,
Tudpakuus, UHTepdepeHIus.

OGHapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUECHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3yuenue napameTpoB 3ByKOBOHN BOJIHBI.

N3y4eHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssMonuHEHOE pacnpocTpaHeHUue cBeTa B OAHOpoaHou cpexpe. JIyu csera. ToueyHsli
HCTOYHUK CBETA.

OtpaxeHue cBeta. 3aKOHbI OTpaskeHHs cBeTa. [locTpoeHne n300pakeHuii B MIIOCKOM 3epKaJie.
Codepuueckue 3epkana.

[Tpenomnenue cBeta. 3aKOHBI MpeEIOMIICHHS CBeTa. AOCOIIOTHBIN MMOKa3aTeb MPEeTOMIICHHUS.
OTHOCHUTEIBHBIN TOKa3aTeNb MpesroMyieHus. [I0CTOSHCTBO 4acTOThI CBETa W COOTHOIIEHUE JJIUH
BOJIH IIPY NIEPEXO0IE€ MOHOXPOMATHYECKOIO CBETA YEpE3 ITPaHUIly pa3zeia ABYX ONTHUYECKHX CPEL.

Xon nyyeit B nmpusme. ucnepcus ceera. CinoxHbIH cocTaB Oesnoro cBera. LIBer.

ITontHOE BHYTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUS.

Cobupatoiue u paccenBaromue TuH3bl. ToHKas muH3a. QOKYCHOE pacCTOSIHUE U ONTHYeCKast
CHJIa TOHKOH JIMH3BI. 3aBUCHUMOCTb (POKYCHOT'O PACCTOSIHUS TOHKOM C(epuuecKoil JIMH3BI OT e&
F€OMETPHUH U OTHOCUTENILHOTO MOKa3aTels MPeTOMIICHUS.

dopMya TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

Xoa syda, MPOILIEAIIEro JIMH3Y MO/ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM ONTHUYECKOH OCH.
[TocTpoenne n300paXkeHUI TOUKH U OTpe3Ka MPsIMOIl B COOMPAIOIIMX U PACCEHBAIOIIUX JIMH3AX U UX
CUCTEMaX.

Ontuueckue npubopsl. Pasperatomias cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.



[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.
Bonnosas ontuka. MaTepdepennus ceera. KorepeHTHbIe HCTOYHUKH. Y CJIOBUSL HAOIIOJCHUS

MaKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHHMKOB.
[TpuMepbI KITaCCHYECKUX MHTEPPEPEHITHOHHBIX CXEM.

Hudpaxus cera. Judpakunonnas pemeérka. Y cioBre HaOI0IEHUs TJIaBHBIX MAKCUMYMOB

[IPH MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeta.
TexHu4yeckue yCTPONCTBA U TEXHOJOTMYECKHE TMPOLIECCH: OYKH, JIyna, IEpHUCKOI,

¢oToanmapar, MUKPOCKOII, MPOCKIIMOHHBIN aImapaT, MPOCBETICEHNE ONTHUKH, BOJIOKOHHAS OITHKA,
TU(paKIMOHHAS pelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HaburoieHne noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAIIEIbHYIO IUIACTUHY U IPU3MY.
HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm cBeTa.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Habmonenue nudpakiuu cera.

W3ydenue AU pakIIMOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habumronenue nonsipusanuu cBera.

[IpuMeHeHre noNsIPONI0B IJIs U3YyUEHUSI MEXaHUYECKUX HaNPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne noka3aresns IpeioMIICHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHMSI OT BeEIleCcTBA (HAa MpHUMEpe >KUIKHUX

JUH3).

N3mepenne PoKyCHOTO pacCTOSTHUS PACCEHMBAOIINX JIMH3.

[Tomryuenue n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKalia U JINH3HI.

[Tomy4yenue n300pa>keHUs B CUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHue TE€IECKOMUYECKUX CUCTEM.

Hab6monenue nudpakuun, uHTepdEepeHIInd U OJIIpU3aIIU CBETA.

N3yuenue nonspusanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.
N3yuenune nuntepdepeHInm 1a3epHOro U3yueHUs Ha JBYX MIEIsIX.

Habmtonenue nucnepcuu.

HabGmronenue u uccienoBanue 1uPpakiimoOHHOTO CIIEKTpa.

W3mepenne 1IuHbI CBETOBOW BOJIHBI.

[Tomydyenue cekTpa U3IydeHUs CBETOIUO A TPU MTOMOIIH TU(PPAKITHOHHON PEIIETKH.
Pa3nes 6. OcHOBBI cienUAJbLHOM TEOPUH OTHOCUTEIbHOCTH.

['panuubl TPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTynarsl cHenuaibHOH TEOpUH

OTHOCHUTCIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOU HHTepBall. [Ipeobpazoanus Jlopenma. Y cioBre NpuuanHHOCTH.

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 3aMCIIJ'ICHI/IC BPEMCHHU U COKpAIICHUC NJINHBI.

OHeprusi U UMITYJIbC PENSITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHIIbl. DHEPIUs MOKOSL.
TexHudyeckne yCTpPOHWCTBA W TEXHOJIOTMYECKHE TIPOLECCHI: CIYTHUKOBBIE MPUEMHHUKH,

YCKOPUTECIIHA 3apAKCHHBIX YaCTHLI.

YyeHnueckui SKCIIEpUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.



Onpenenenue UMMyJdbca W SHEPTUU PEIATUBUCTCKUX dYacTull (1Mo QororpadgusMm TpekoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM II0JIE).

Pazgen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckynapHuo-60110860il Oyaiusm.

PaBHOBecHOE TemIoBOE U3Ty4YeHUE (U3JIyueHUuE a0COIIOTHO YEPHOTO Tela). 3aKOH CMEIECHUS
Buna. ['mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTH U UMITYJIbC (POTOHA.

®otosdpdext. OnbiTel A. I'. CroneroBa. 3akoHbl poTorddekra. YpaBHeHHEe DUHIITEHHA IS
dotoaddekra. «KpacHas rpanuia» Gorodddexra.

JlaBnenue cBera (B 4aCTHOCTH, IaBJICHUE CBETAa HAa a0COIOTHO MOTJIOMIAIOIIYIO M aOCOIIOTHO
oTpakarotyto rmosepxHocts). OnbiTe [1. H. JIebenena.

BomnHoBbIe cBolicTBa yacTwil. Bomub! ne bpoiins. [unaa BonHe! 1e bpoiins u pazMepsl o0nactu
JIOKaJIM3aluy IBIKYILIeics yacTuilbl. KopmyckynspHo-BoaHOBOM yanusMm. {udpakius 3JeKTpoHOB
Ha KpHUCTaJulax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus Heonpenenénnoctei ['eitzendepra.

TexHuuyeckue YCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CHEKTPOMETP, (HOTOIIEMEHT,
dboTonaTuuk, TyHHEIbHBIA MUKPOCKOII, COJTHEUHas OaTtapesi, CBeTOAHOI.

Hemoncmpayuu.

D010 eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTordexra.

HccenenoBanue 3aBUCUMOCTH CONTPOTUBIICHUSI TIOJTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenne noctossHHOM [Inanka Ha ocHOBe rccnenoBanus Gotodddekxra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAMO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [TnanerapHas mozens atroma Peszepdopaa.

[Toctrynatel bopa. U3nydenue u nornomenre (GOTOHOB NMpHU MEPEXO/IE aToMa C OJHOTO YPOBHS
SHEPrUM HA JPYTOM.

Bunpel ciektpoB. CniekTp ypoBHEH 3HEPIHH aToMa BOJ0OPO/Ia.

CnioHTaHHOE U BBIHY)KJIEHHOE HU3lyueHue cera. Jlasep.

TexHuUecKkne yCTPOWCTBA W  TEXHOJOTMYECKHME TMPOLECCHI: CIEKTPAJIbHbIA  aHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBHUE CYETYMKA HOHUZUPYIOIIUX YACTULL.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue nuHEHYaToro criekTpa.

HccnenoBanue CIEKTpa pa3peKEHHOTO0 aTOMAapHOIO BOAOPOJA M M3MEPEHHE IOCTOSIHHON
PunGepra.

Tema 3. Qusuka amomHno20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnass momens siapa [eiizenOepra—lBanenko. 3apsin sapa. MaccoBoe uucio sfpa.
N3oTomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DNEeKTpOHHBIH U MO3UTPOHHBIN Oera-pacmaa. [Namma-
U3ITyYEHHUE.



3akOH paJMOaKTUBHOTO pacnajga. PanuoakTuBHbIE H30TONBI B mpuponae. CBoicTBa
VOHM3UPYIOLIETO W3JIydeHUs. BiusHue painoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. ECTecTBEHHBIN
¢doH uznydenus. Jlozumerpus.

DHeprus CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macchl spa.

SAnepuble peakuuu. Jlenenue u cuHrte3 saep. AnepHsie peakTopsl. [Ipobiaems! ynpasiseMoro
TEPMOSIEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUSA SACPHOU SHEPTEeTHKU.

MeToapl perucTpalny U UCCIEA0BAaHUS MIEMEHTAaPHbBIX YaCTHII.

DyHIaMEeHTAIBHBIE B3aUMOACUCTBUA. bapuonbl, Me30HBl M JienToHbl. Ilpencrasinenue o
CranpaptHoil Mogenu. KBapk-TirooHHast MOJEINb aApOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHnueckue ycTpoicTBa M TEXHOJIOIMYECKHME IPOLECCHI: TO3UMETp, Kamepa BuibcoHa,
AJIEpHBIN PEAKTOpP, TEPMOSIEPHBII peakTop, aToMHast 60M0a, MarHUTHO-pPE30HAHCHAs ToMorpadusl.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

HccnenoBanue pajnoakTUBHOTO (POHA C UCIIOIb30BAHUEM JI03UMETPA.

N3yueHnue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMHUM M aCTPOPU3UKH.

Oranel pa3BuTus acTpoHomuu. [IpuknanHoe U MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUM.
[TpruMeHNMOCTD 3aKOHOB (PM3HUKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUYECKIX OOBEKTOB.

MeToapl  acTpOHOMMYECKHX HcciaeoBaHUW. COBpPEMEHHBIE ONTHUYECKHE TEJIECKOIIbI,
pazuoTenecKomsl, BHeaTMOoCc(hepHast aCTPOHOMHSL.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynas aktuBHOCTb. McTounuk sneprun CosnHua u 3BE37.

3BE3/1bl, UX OCHOBHBIE XAPAaKTEPUCTUKH. /(narpamma «CreKTpalbHbIN KJIacC — CBETUMOCTb.
3BE3bI TIIABHOM IOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB)» Ul 3BE3] IVIABHOU
nocieaoBaTelbHOCTH. BHyTpeHHee cTpoenue 3BE€3A. COBpEeMEHHbBIE IPEACTAaBICHUS O
IIPOUCXOXKACHNN U 3Botonu CoslHIA U 3BE311. DTambl KU3HU 3BE3L.

Mrneunsiii [1yte — nama [Nanaktuka. [Tonoxxenue u aBuxenue Comuna B [Namaktuke. Tumbl
rajJlakTUK. PaguoranakTiuky v kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmmpenne Bceenennoil. 3axon Xa00na. PasOeranme ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMHH.

Yuenuueckue naoniodenus.

HaGnronenus 3BE€31HOr0 Heba HEBOOPYXKEHHBIM TJ1a30M C HCIHOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN NIl ONpEIeIeHNs MOJI0OKEHNS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3 /B

Hab6monenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYecKUl MPAKTUKYM.

CniocoObl u3MepeHust pU3NYECKUX BEJIMYMH C HMCIOJIb30BAaHUEM aHAJOTOBBIX M IH(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX AATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENbHBIE
MOTPENIHOCTH U3MepeHUH Ppu3ndeckux BeanurH. OleHKa rpaHyIl TOTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX M3MEPEHHH, HMCCIIEIOBAaHUI 3aBUCHUMOCTEN (DU3NYECKUX BEIUYHH,
IIPOBEpPKa NPEUIOKEHHBIX THINOTe3 (BbIOOp M3 paboT, OMUCAHHBIX B TEMAaTHUECKHUX pasJienax
«YYeHNYEeCKHI HKCIIEPUMEHT, J1TAOOpaTOPHBIE pabOTHI, TPAKTHKYM).

O0o0maroniee moBTOpEeHHUeE.

O06o0011eHre U cUCTEeMaTH3aLuUs COJIEpKaHUs pa3esioB Kypca «MexaHukay, «MoseKyssipHas
¢buznKa ¥ TepMOAMHAMUKAY, «NEeKTpoauHaMuKay, «Konebanus u BoIHb, «OCHOBBI CHIEIIMATIbHOM
TEOPHH OTHOCUTEIBHOCTNY, «KBaHTOBas Ppu3nKa», «I7I€MEHTHl aCTPOHOMUHU U aCTPOPUIUKI.



Ponb ¢pu3uku 1 acTpOHOMHUH B SKOHOMUYECKON, TEXHOJIOTUUECKON, COITUATBHON M ATHYECKOU
cdepax IeATeNLHOCTH YEJIOBEKa, POJb M MeCTO (M3UKU U aCTPOHOMHH B COBPEMEHHOW HaydyHOU
KapTHUHE MHpa, 3HAUEHHE  OINUCATEIbHOM, CHCTeMaTH3Upyolell, OOBICHUTEIBHOU |
NPOTHOCTUYECKON (PyHKIMI (u3ndeckoil Teopuu, posib (U3NUECKOH TeopuH B (HOPMHPOBAHUHU
IpeJCTaBICHUN 0 (PU3NUECKOW KapTHHE MUPA, MECTO (U3NYECKON KapTUHBI MUpPa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHHUH O IPUPOIE.

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 11 kiacce ocCymIecTBIsIeTCS € y4€TOM
coJiepKaTeNbHBIX MEXIPEJAMETHBIX CBsI3€l ¢ KypcaMH MaTeMaTHKHU, OMOJIOTUH, XUMUH, Teorpadun
U TEXHOJIOTUH.

Mesicnpeomemnvle NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO006 HAYYHOZ0 NOZHAHUA:
SBJICHHE, HAay4YHBIH (aKT, TUIMOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/IeHHe,
9KCHEPUMEHT, MOJICIIMPOBAHHUE, MOJIENb, U3MEPEHHUE, MMOTPEIIHOCTH HU3MEPEHHUH, W3MEpUTENbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHue CUCTEMbl ypaBHEHUH. TpuroHoMmeTpuyeckue (QyHKLUUHU: CUHYC,
KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIIUN
Ha OCH KOOpJIMHAT, ClIo)KeHHe BeKTopoB. IIpom3BonHble snemeHTapHbIX (QyHKUui. I[Ipusnaku
000U TPEYTOJILHUKOB, OTIPEICTICHNE TUIOMIAIN TUIOCKUX GHUryp 1 00BEMa Tell.

Buonozua: snexrpudeckue siBICHUS B XKUBOW MPUPOJIE, KojeOaTenbHbIe IBUKEHUS B )KUBOM
OpUPOJe, OSKOJIOTWYECKHE PHCKHM TPU TPOU3BOJACTBE AJIEKTPOIHEPTHH, OSIEKTPOMATHUTHOE
3arpsi3HEHUE OKpY Karollel cpe/ibl, yIbTPa3ByKOBasi AMArHOCTHKA B MEIULIMHE, ONTHUECKUE SBICHUS
B KUBOU IIPUPOJE.

Xumun: CTpPOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsL CTPYKTYpa TBEPABIX TEJl, MEXaHU3MbI
00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIu3.

T'eozpaghua: MarnuTHble HojOoca 3eMIIM, 3alIe)KM MarHUTHBIX pPyHA, (HOTOCHEMKA 3E€MHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozua: NPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJBUIATENb
SxoOu, TeHepaTop TEPEMEHHOTO TOKAa, WHAYKIIMOHHAS TI€Yb, JIMHUW OJJIEKTporepesaad,
ANIEKTPOABHUraTeNb, pajxap, paguoONpuEMHHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIBTPa3BYKOBas TUAarHOCTHKA B TEXHUKE, MTPOCKIIMOHHBIN aImapaT, BOJIOKOHHAS ONITHKA, COJTHEYHAS
6arapesi, CIIyTHUKOBbIE TPUEMHUKH, AJI€pHAs SHEPreTHKA U KOJOTMUYECKHE aCIEeKThl €€ pa3BUTHSL.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOIPAMMDLI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOro mpeamera «DPHU3MKa» JODKHBI OTPaXKaTh
TFOTOBHOCTh M CIIOCOOHOCTb OOYyYaroIIMXCsl PYKOBOZICTBOBaTbCA C(HOPMUPOBAHHOW BHYTPEHHEH
MO3HULKEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIMii, TO3UTUBHBIX BHYTPEHHHUX yOCKICHUH,
COOTBETCTBYIOLIUX TPAJAULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 0OIIEeCTBa, PACIIUPEHHUE KUZHEHHOTO
OIbITA U OIIBITA JESATENBHOCTU B MPOLIECCE PEATIM3ALNN OCHOBHBIX HAIPaBJIEHUI BOCIIUTATEIbHON
JESTEIIBHOCTH, B TOM YHUCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHPOBAHHOCTh TPAKIAHCKOH TMMO3UIMHM OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

® [PUHATHE TPAIWIHMOHHBIX OOIIEYETOBEYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTHM COBMECTHYIO NESTEIBHOCTh B HMHTEpPECAaxX I'pakJaHCKOIo OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

e yMEHHME B3aUMOJICHCTBOBATb C COLMAJIbHBIMU HMHCTUTYTaMU B COOTBETCTBUU C HUX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTApHOW U BOJIOHTEPCKOH IEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e  chOPMHPOBAHHOCTH POCCHIUCKOM IPa)KTaHCKOW MACHTUYHOCTH, TaTPUOTHU3MA,;

® [ICHHOCTHO€ OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHUXEHHSIM POCCUHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e  chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

e  CrIOCOOHOCTH OLICHMBATH CUTYAIUMIO U IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B AEITEIbHOCTH YUEHOTO;

e  OCO3HaHME JMYHOI'O BKJIAJa B IOCTPOEHHE YCTOMYMBOTO Oy IYILErO.

ICTETHYECKOT0 BOCIIMTAHMSA:

®  OCTETHMYECKOE OTHOIIECHUE K MUPY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPUYECTBA, IIPUCYILETO
¢duznueckoil Hayke.

TPYAOBOI0 BOCIIMTAHMSA:

® UHTEpeC K pa3NUuHbIM chepaM MpodecCHOHANBHOW JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3HKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BEIOODP Oyay1eil npodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC JIaHbI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpPA30BaHMIO B 007acTH (U3UKU Ha
MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e  chOpPMHPOBAHHOCTb HKOJOTHUYECKOM KYIbTYphl, OCO3HaHME TIJI00AILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

e [UJIAHUPOBAaHUE M OCYILIECTBIECHHUE JEHCTBUI B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIel YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

®  pacIIMpeHHE OMbITa JESITeNbHOCTH JKOJOTHYECKOW HAalpaBIC€HHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e copMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PrU3UYECKON HAYKH;



L4 OCO3HAaHUC ICHHOCTU H&y‘-IHOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUA (bI/I3I/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIbHO U B T'PYIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHUBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeicTBus:

®  CaMOCTOATENbHO (OPMYNIHPOBATh U aAKTyaJU3UPOBATh MpPOOJIEMYy, paccMaTpuBaTh eé
BCECTOPOHHE;

®  OMNpeneNnsaTh UENH IeITeIbHOCTH, 33]1aBaTh [MapaMeTPbl U KPUTEPUU UX JIOCTHIKCHUS;

®  BBIBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUHSI B pACCMATPUBAEMBIX (DU3HUECKUX SIBIICHUSX;

e  pa3pabarhIBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHATN3a HMEIOLINXCSl MaTEpUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

® BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh, OIICHHBATH COOTBETCTBUE PE3YJbTATOB LIEJSM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEILHOCTH;

® KOOPIMHUPOBATH M BBINOJHATE pPabOTy B YCIOBHUSX pPEAThHOrO, BHPTYaTbHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

®  pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PELICHUH )KU3HEHHBIX MPOOJIEM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

e BIAJCTh HAYYHOH TEPMHMHOJOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJaMH (U3UYECKOU
HAYKU;

e  BJAJETh HABBIKAMH Y4eOHO-MCCIICAOBATEIBCKOW U MPOEKTHOW JESITEIBHOCTH B 00JIaCTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY IOMCKY METOJOB PEIICHUS 3a/1ad
(U3UYECKOTO COJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOI0B ITO3HAHUS;

e BJIAJCTh BUAAMH JIEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAaHMs, €r0 HWHTEPIPETAILHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YU€OHBIX CUTYAIMSX, B TOM YUCIE MPH CO3JIaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

®  BBHIIBISTH NPUUYHMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3a/ady, BBIJIBUTAThH
TUIIOTE3y €€ PEelIeHMs, HaXOJUTh apryMEHTHI JUIsl JOKa3aTelbCTBA CBOMX YTBEP)KACHHI, 33/1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

e  QHAIM3UPOBATH TMIOJYYEHHBIE B XOJE€ pEHICHUS 3aJaud pe3yJabTaThl, KPUTUYECKU
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

®  CTaBUTH U POPMYTUPOBATH COOCTBEHHBIE 337]aul B 00pa30BaTeIbHOM IeATETHbHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYAIIUsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEITEIbHOCTH;
yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE AbTepPHATUBHBIC PELICHUS.

Pabora ¢ undopmaunmeii:

e  BJAJCTh HABBIKAMHU MOJYYCHHUS MHGOPMAIIMH (PU3NUECKOTO COACPIKAHUS U3 UCTOUYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYLECTBIISITh TOUCK, aHAJIN3, CUCTEMATHU3AIMIO U HHTEPIIPETALIUIO
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U (JOPM MPEIACTABICHUS;

®  OIIEHUBATh JIOCTOBEPHOCTH HHPOPMAIIUHY;

®  ICIOJIB30BAaTh CpPEACTBA HMH(DOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHHI B
pPEIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHU3AIMOHHBIX 3a7a4 C COOJ0IEHUEeM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MACHOCTH, TUTHEHBI, PECypcoCOepeKeHus, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMallMOHHON OE€30MacCHOCTH;



e Co3/1aBaTh TEKCThl (PU3UYECKOTO COACP)KAaHUS B pPA3NMYHBIX (opmatax ¢ ydérom
Ha3zHaueHUs UH(OPMAIMK U LIEJICBOM ayAUTOPUH, BEIOUpast ONTUMANIBHYIO (hOpMY IIPECTAaBICHUS U
BU3YyalIU3alUu.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUSA:

®  OCYIIECTBIISATH OOIEHUE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOH NESTEIHLHOCTH;

®  pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallui M CMSATYaTh KOH(IJIUKTHI,

e pa3BEPHYTO M JIOTUYHO M3JIaratb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

® [IOHHMMAaTb U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U UHIMBUAYaJIbHON pabOThI;

e  BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX AECHUCTBUH ¢ y4éTOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 Ul€Ha KOJUIEKTHBA,

e [IpUHUMATh LU COBMECTHOH JEATEIbHOCTH, OPIaHMU30BBIBATH U KOOPAMHHUPOBATH
JICHCTBHUS 110 €€ NOCTUKEHUIO: COCTABIATH IUIaH JECHCTBUM, PAaCHpENeATh POJIA ¢ y4ETOM MHEHUHN
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

®  OIIEHMBATh KAYE€CTBO CBOETO BKJIAJA U KaXJI0T0 Y4aCTHUKA KOMaH/bl B OO pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

e [peasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAECHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

®  OCYWIECTBJIATH ITO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIE 1eCTBUSA

Camoopranusauus:

®  CaMOCTOSITENIFHO OCYIIECTBISITh MO3HABATEIBHYIO AEATEIBHOCTh B OONACTH (U3UKU U
ACTPOHOMMH, BBISABIIATH IIPOOJIEMBI, CTAaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

®  CaMOCTOSITENBHO COCTaBIIATH IUIAH PEIICHUS PACUETHBIX M KA4ECTBEHHBIX 3aJa4, IJIaH
BBITTOJIHEHUS TPAKTUYECKON pabOTHI C y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y TIPEAIIOYTEHU;

e  1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

®  pacIIUpATh paMKH y4eOHOTro NMpeaAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

e JleraTh OCO3HAHHBIA BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

®  OIIEHUBATb IPUOOPETEHHBIN OIIBIT;

e crocoOCTBOBaTh ()OPMHUPOBAHMIO M TPOSBICHUIO SPYAULMU B 001acTH (U3MKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHbD.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

e  J1aBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B AEIATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

e  BJIQJICTh HaBBIKAMHU [TO3HABATEIBHOMN peiekcun Kak OCO3HAHUS COBEPIIAEMBbIX JEHCTBHIM
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

®  UCNOJB30BATh MPUEMBI pedIIeKCUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;
MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yNIbTaTOB JAEATEIbHOCTH;

® [pPU3HABaTh CBOE MPABO U MMPABO IPYIHX HA OLUIMOKH.

B mpouecce nocTHXEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaMMBbI MO (pU3MKE s
YPOBHSI CpeAHEro oO0miero o0pa3oBaHUS y OOYYarOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, MPEAINoaralouii chopMHUpPOBAHHOCTS!



®  CaMOCO3HAHWSI, BKIIFOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIHFHOE COCTOSTHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

®  CaMOpEeryJIHpOBAHHUSA, BKJTIOYAIOIIETO CaMOKOHTPOITb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIHOCOOHOCTh aJaNTHPOBATBCA K SMOIMOHAIBHBIM
WU3MEHEHUSM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

e BHYTPCHHEW MOTHBAIIMH, BKIIOYAIOMICH CTPEMJICHHE K JIOCTIDKEHUIO IICNIM M YCIEXYy,
ONITUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATH, HCXOISl U3 CBOMX BO3MOXKHOCTEH;

® OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSIHHE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

®  COIMAIBHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C IPYTHMH
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U PAa3peIIaTh KOH(DIUKTHI.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny o6yuenus B 10 knacce npeIMeTHbIE pe3ynbTaThl HA YIIIyOJEHHOM YPOBHE JOJKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® [IOHMMaTb poOJb (U3MKU B SKOHOMUYECKOH, TEXHOJOIMYECKOM, 3KOJIOIMYECKOH,
COLMAIBHOM M ATHUYECKOU cepax HesATeIbHOCTH YeJIOBEKa, pOJib U MECTO (DM3UKH B COBPEMEHHOMH
Hay4YHOHl KapTMHE MHpa, 3HAYEHHE OIUCATEIbHOH, CHUCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIBHOU U
INPOTHOCTUYECKOH (YHKUMH (PHU3HMUECKOW TEOPHH — MEXaHHKH, MOJEKYISpPHOH (HU3uKH u
TEPMOJIMHAMMKH, POJIb (hU3NYecKod TeopuH B (HOPMUPOBAHMM IPEACTaBICHUN O (u3nueckon
KapTHUHE MUPAa;

®  pa3IMYaTh YCIOBUS MPUMEHHMOCTH MOJENeH (PU3UYECKUX TET U MPOIECCOB (SBICHUN):
MHepLHaibHas cucTeMa oTcuéTa, abCOII0THO TBEPOE TEN0, MaTepUaibHas TOUKA, PABHOYCKOPEHHOE
JIBUKCHHUE, CBOOOJTHOE TaJCcHHWE, a0COIIOTHO ympyras nedopMmarus, abCONIOTHO YIPyroe Hu
a0COJIIOTHO HEYNPYroe CTOJIKHOBEHMsI, MOAEIH Ia3a, KUAKOCTU U TBEPAOro (KPUCTAIUIMYECKOIO)
TeJla, UJeaNbHbBINA ra3, TOUCYHBIN 3apsij, OJJHOPOJIHOE IEKTPUUECKOE MOJIE;

®  pa3nMyaTh ycIOBUA (TPAHUIIBI, 00JIACTH ) IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh
BceoOUMil xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAHMYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

®  AHAJTU3UPOBATh U OOBSICHATH MEXaHUYECKUE MPOLECCHI U SIBJICHUS, UCII0JIb3YS] OCHOBHBIE
MOJIO)KEHNST W 3aKOHbl MEXaHWKH (OTHOCHUTENBHOCTh MEXAHWYECKOTO JIBUKEHUS, (POpPMYJIbI
KUHEMAaTUKU DPAaBHOYCKOPEHHOIO JIBUXKEHHUs, IpeoOpa3zoBaHus lamuies i CKOPOCTH U
nepeMenieHus, 3akoHbl HbIOTOHA, NPUHLUI OTHOCUTENbHOCTH [‘anuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHHUS HUMITYJIbCa U MEXaHHYECKOH »Hepruu, cBsi3b pabOTBl CHIIBI C
M3MEHEHHUEM MEXaHUUECKON SHEPTHH, YCIOBUS pAaBHOBECHS TBEPIOTO TeJIA), IPU 3TOM UCIOIb30BaTh
MaTeMaTHYeCKOE BbIPAKEHUE 3aKOHOB, YKA3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB:
npeobpaszoBanuii ["anunest, BToporo u Tperbero 3akoHoB HbroTOHA, 3aKOHOB COXpaHEHUsI UMITYJIbCa
Y MEXaHWYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

®  AHATU3UPOBATh M OOBSICHATH TEIUIOBBIC NMPOLECCHl M SIBICHUS, HCHOJb3Ys OCHOBHBIE
nosioskeHnss MKT u 3akoHBI MOJIeKyIsipHON (PU3UKU U TEPMOJUHAMUKY (CBSI3b AABJICHUS UICATIBHOTO
ra3a co CpeJHEl KMHETUYECKOW DHEPruel TEIUIOBOTO IABMKEHMSI M KOHIIEHTpPALMEHl €ro MOJIEKYII,
CBS3b TEMIIEpPATyphl BEIIECTBA CO CPEJHEH KMHETHYECKOH SHeprueil TeroBOro JABM)KEHUS €ro
YacTUL, CBSI3b JAaBJIEHUS WJCAIBHOIO ra3a C KOHLEHTpAallMEeH MOJEKYJl M €ro TeMIIepaTypoH,
ypaBHeHue MeHieneeBa—Kuamnelipona, nepBblif 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUs SDHEPTUU
B TEIUIOBBIX MTPOIECCAX ), IPH ITOM HUCIOIB30BATh MATEMATUYECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBATh
YCIJIOBHSI IPUMEHUMOCTH ypaBHeHUs: MenneneeBa—Kianeiipona;

®  AHAJIU3UPOBATH U OOBSICHITH AJIEKTPUUYECKHE SIBJICHUS, HUCIOIb3YysI OCHOBHBIE MOJIOKEHUS
M 3aKOHBl DJIEKTPOJUHAMMKM (3aKOH COXPAaHEHHUs DJJIEKTPUYECKOro 3apsna, 3akoH KyioHa,



MOTEHIUATBHOCTbD AIEKTPOCTATUYECKOTO TOJISA, IPUHIIMI CYIEPIIO3UIIMH FIEKTPUUECKUX MTOJIEH, TPH
TOM YyKa3blBasi YCIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a TakkKe MpPaKTUYECKH BaKHbIE
COOTHOIIEHUs: 3akOHbl OMma JUuIsl ydacTKa LEeNH W JJs 3aMKHYTOM 3JEKTPUYECKOM LIeNH, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes 17 3JEeKTPOIn3a);

®  ONUCHIBATh (PU3MUECKUE MPOIECCHl U SBICHHS, HCIOJb3YS BEJIMUMHBI: IEpEeMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, IABJICHHUE, [IOTCHIIHAJIbHAS
SHEpPrusi, KUHETUYECKasi SHEPrus, MeXaHHuecKas >Heprus, paboTa CUJIbl, LIEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSXKECTH, CUJla YIPYIOCTH, CHJla TPEHUS, MOIIHOCTb, JHEPIUs B3aUMOIECHCTBUS
Tena ¢ 3emi€il BOMM3K €€ MOBEPXHOCTU, PHEPrusi ynpyroi nedopmanuu mpyKUHbI, KOJTUYECTBO
TEIUIOTHI, a0COJIIOTHAs TeMmIepaTrypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS HHEPTHUs
U7ealbHOT0 OJHOATOMHOIO ras3a, paboTa HAeaJbHOr0 raza, OTHOCHTENbHAs BIAKHOCTH BO3/1yXa,
KII/] naeanbHOro TEIIOBOTO ABUTATENSA; JIEKTPUUYECKOE I0JI€, HANPSKEHHOCTh AJIEKTPUUECKOTO
T10JIs1, HAITPSKEHHOCTD I0JIs1 TOYEUHOT'O 3apsia WK 3apsyKEHHOTO 111apa B BAKYyM€ U B IUDJIEKTPUKE,
MOTEHIUAN JJIEKTPOCTATUYECKOrO IIOJIsI, PA3HOCTh MOTEHLHMAIOB, JJIEKTPOABMXKYIIAS CHJIA, CHIIA
TOKa, HANpsKEHHWE, MOUIHOCTh TOKA, JJIEKTpUuYecKas EMKOCTh IUIOCKOIO KOHJEHCcaTopa,
COIPOTUBIICHUE Y4aCTKa LEIN C MTOCJIEI0BATEIbHBIM U NapAJIJIEIbHBIM COCUHEHUEM PE3UCTOPOB,
SHEPIHsl JIEKTPUUYECKOIO MOl KOHAEHCaTopa;

®  OOBSCHATH OCOOCHHOCTH MPOTEKaHUsI (PU3UYECKUX SIBICHUN: MEXaHUYECKOE JBIIKEHUE,
TEIUIOBOE JIBKCHHE YaCTHII BEIIECTBA, TETNIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE, TUPPY3Hs,
UCIIapEHUe, KUIEHWE M KOHJEHCAlus, I[UIABJICHUE U KPHUCTAJUIM3ALMs, HaIpaBIC€HHOCTb
TEILIONEPElayl, JJIEKTpHU3alus Tel, HKBUIOTCHIHAIBHOCTH IIOBEPXHOCTH  3apsKEHHOIO
MIPOBOJIHUKA;

® MPOBOJIUTH HCCIEAOBAHHWE 3aBHCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JAPYrou ¢
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYMPOBATH YCTaHOBKY, (PUKCHpPOBATH
pe3yNbTaThl IMOJYYEHHON 3aBHUCUMOCTH (U3MYECKHUX BEIWYHMH B BHUAE TIpaduKOB C Y4ETOM
a0COJIIOTHBIX MOTPELTHOCTEN U3MEPEHUH, €TIaTh BBIBOABI 110 PE3YJIbTaTaM MCCIIEI0BaHUS;

® [POBOJUTH KOCBCHHBIC W3MEPECHHS (HU3UYECKHX BEIMYWH, IPU ITOM BBIOUPATH
ONTUMATFHBIA METO U3MEPEHHUSI, OLIEHUBATH A0COOTHBIE U OTHOCUTENbHBIE OTPEITHOCTH MPSMBIX
Y KOCBEHHBIX U3MEPEHU;

®  [POBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHONW TUIOTE3bI: MIJIAHUPOBATH KCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBFHYIO YCTAaHOBKY, aHAJIM3UPOBATH MONyYeHHBbIC Pe3ynbTaThl U JAeNaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

e coOmojaTh mNpaBwiia 0€30MacHOro TpyJa IMpPU HPOBEICHUH HUCCIECJOBAHUM B paMKax
y4eOHOT0 SKCIIEPUMEHTa, IPAKTUKyMa U y4eOHO-HUCCIIe0BATENIbCKOM U IPOEKTHOM JIeSTETbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHNUS;

e pemiath pacyETHBIE 3aJ]a4M C SIBHO 33JJaHHOW M HESIBHO 3aJaHHON (pU3MUECKON MOJEIBIO:
HAa OCHOBAaHUM aHalM3a YCIOBUS OOOCHOBBIBATH BBHIOOp (DHM3MUECKON MOJeNH, OTBeyaroleit
TpeOOBaHUAM 3aj7jaud, MPUMEHATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAaThl (PU3NUECKUX
TEOPUU IPU HCIIOJIB30BAHUM MATEMAaTHUYECKUX METOHAOB PEUIECHUs 3a7ay, IPOBOJMUTH PACUETHI HA
OCHOBAaHMM UMEIOIIMXCS TAaHHBIX, aHATU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METOIbI PEIIEHUS
C YYETOM MOJIYYEHHBIX PE3YIIbTATOB;

e pemiath KayeCTBEHHbIE 3a/1aud, TPeOYIOIIMEe MPUMEHEHHUs 3HAHWUN U3 Pa3HBIX pPa3JieloB
Kypca (pU3MKH, a TAaK)KEe WHTETPAIlUN 3HAHUN U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA:
BBICTPAaWBaTh JIOTMYECKYIO LEMOYKY PACCYXKIAECHUM C ONOpPOM HAa M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

®  CIOJIb30BaTh TEOPETHYECKHE 3HAHMS ISl OOBSACHEHUS OCHOBHBIX MPUHIMUIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;

®  TIPUBOJWTH MPHUMEPHI BKJIaJIa POCCHICKUX U 3apPYOSKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HAyKH, B 00BCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



®  aHaNM3UPOBATH U OIEHUBATH MOCIEACTBUS OBITOBOIM U MPOU3BOJICTBEHHON NEATEIHHOCTH
YeNIOBeKa, CBS3aHHOU ¢ (DU3MYECKMMH MPOIECCaMH, C TO3UIMH JKOJIOTHYECKON 0e30MacHOCTH,
MPEACTABICHUI O pPALMOHAIBHOM IPUPOJIONOJIB30BAaHUU, a TAaKXKE PA3yMHOM HCIOJIb30BaHUU
JTOCTHIKEHUH HAYKU Y TEXHOJOTHH JIJIsl TalTbHEHIIIer0 pa3BUTHS YeII0OBEUECKOro 00IIeCcTBa,

®  [PUMEHATHh Pa3IUYHBIE CIIOCOOBI PabOTHI ¢ MH(pOpMAIe (U3NIECKOTO COAEPIKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH, MpU 5TOM HCIHOJIb30BaTh
COBpPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH /IS TIOMCKA, epepaboTKH U MPEIbSIBICHHUS YIeOHOH
U HAy4YHO-TIONMYJSpHOW HMHGOpPMAlUHU, CTPYKTYpUPOBAHHUS U HMHTEpHpeTaluu HHPOpMAIUH,
MOJTYYEHHOU U3 PA3IMYHBIX HCTOYHHUKOB, KPUTUYECKU aHATTM3UPOBATH MOTydaeMyto HH(HOPMAIIUIO U
OLICHUBATh €€ JOCTOBEPHOCTh KAaK HA OCHOBE HMMEIOUIMXCS 3HAHUW, TaK U HAa OCHOBE aHaIM3a
UCTOYHHKA HH(POPMALIUY;

® [pPOSBJIAITH OPraHU3ALMOHHBIE W  [IO3HABATEIIbHBIE YMEHUS  CaMOCTOSTEIBHOIO
MpUOOpPETEHUsI HOBBIX 3HAHUI B MPOIECCE BHIMOIHEHUS MPOECKTHBIX U Y4eOHO-HCCIEI0BATEIbCKUX
pabor;

e paboTaTh B IPYIIE C UCTIOTHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, ITIAHUPOBAThH paboTy
CPYIIIbI, PAalMOHAIBHO PaCHpeNessiTh JEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYalHUsX, aJEKBATHO
OLICHUBATh BKJIAJ] K&KAOTO M3 YIaCTHHKOB I'PYIIIIEI B PEIICHHE PACCMAaTPHUBAEMO MPOOIIEMBL;

® TMPOSBIATH MOTHBALMIO K Oyaymed mpodecCHOHANBbHOW — JIESATEIBHOCTH  T10
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.

K xoHny o6yuenus B 11 Knacce npeIMETHbIE Pe3yJIbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaxartb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

e [IOHUMAaTh POJb PU3UKH B IKOHOMUYECKOM, TEXHOIOTMUYECKOM, COLIMATIbHON U 3TUYECKOU
cdepax JeATeTbHOCTH YEIOBEKa, poJib U MECTO (PM3UKU B COBPEMEHHOM HayyHOW KapTHHE MUDA,
pOJIb ACTPOHOMMH B IIPAKTUYECKOMN ACSITEIBHOCTU YEJIOBEKA U JAJIBHEUIIEM HAay4YHO-TEXHUYECKOM
pa3sBUTHH, 3HAYEHHUE OMMCATENILHOW, CUCTEMATU3UPYIOILEH, OObSICHUTEIIBHOW U MPOTHOCTHYECKON
GyHKIMI (QU3NYECKOW TEOpUU — 3IIEKTPOJAMHAMUKH, CHELUAIbHON TEOpUH OTHOCUTENIbHOCTH,
KBAHTOBOM (PU3MKH, posib (PU3NUECKOH TeoprH B (OPMHUPOBAHUU TPEJCTABICHUH O (PU3NYECKON
KapTUHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX MPEJICTABICHUN O IIPUPOJE;

®  DPa3IMyYaTh YCJIOBUS MPUMEHMMOCTH Mojesiel (U3NYECKUX TeNl U MPOLECcCOB (SBICHUM):
OJIHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IIOJIs, TapMOHUYECKHE KoJeOaHus,
MaTEMaTUYECKUN MASITHUK, UI€AIbHBIN IPYKUHHBIA MasgTHUK, TAPMOHUYECKHUE BOJIHBI, HJI€AIbHBIN
Kosie0aTeNIbHBIN KOHTYp, TOHKAs! JIMH3a, MOJIeJIel aToMa, aTOMHOTO sJipa ¥ KBAHTOBOM MOJIEINIU CBETA;

®  pa3nMyaTh ycIoBUS (TPAHUIIBI, 00JIACTH ) IPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, TOHUMATh
BceoOUMil xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAHMYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

®  AHATU3UPOBAaTh M OOBACHATH 3JIEKTPOMArHUTHBIE NPOLECCHl U SBJICHUS, HCIOJB3YS
OCHOBHBIE IOJIOKEHUSI W 3aKOHBI JJIEKTPOJAMHAMMKM W CHELHUAIBHOM TEOPUH OTHOCUTEIBHOCTH
(3aKOH  COXpaHEHMs DJJIEKTPUYECKOro 3apsjga, cwia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMArHUTHOM WHAYKIMU, TpaBwio Jlenna, cBsa3p OJIC caMOMHAYKIMM B DJIEMEHTE
JJEKTPUYECKOM LIEMU CO CKOPOCTBIO M3MEHEHHMs CWIblI TOKA, IOCTYJIAaThl CIIELMAIIBHOM TEOPUH
OTHOCHUTENIbHOCTH DHUHILTEHHA);

®  AHaJIM3UPOBATH U OOBACHATH KBAHTOBBIE MPOIECCHI U SIBJICHUSI, UCTOJIb3Ys MOJIOKEHUS
KBaHTOBOH (pu3uku (ypaBHeHUe DiHIITEHHA U1 poTodddeKkTa, NepBhlii U BTOpoii mocTtyinatsl bopa,
MIPUHITMIT COOTHOIIIEHUS HeompeaenéHHocTer [elizeHOepra, 3aKOHBI COXPAHEHHS 3apsIOBOTO U
MacCOBOI'O YHCEJ ¥ SHEPTUHU B SJAEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOI'O pacrania);

®  ONUCHIBAaTh (PU3UYECKUE MPOLECCHl M SBICHUS, MCIIONB3Ysl BEIHMUMHBI: HANpPsHKEHHOCTH
ANEKTPUYECKOTO TOJIA, IOTEHUUANT 3JIEKTPOCTATUYECKOrO IIOJISl, Pa3HOCTh IOTEHIHAJIOB,
NIEKTPOJBIIKYILAs CHWJIA, MHIYKIUS MAarHUTHOIO TIOJs, MAarHUTHBIA IIOTOK, cuia Awmmepa,



UHTyKTUBHOCTD, SJIEKTPOIBIIKYIIAst CHJIa CAMOWHAYKIIMHY, SHEPTUsI MATHUTHOTO TTOJIsI IPOBOJIHUKA C
TOKOM, PEJIITHBUCTCKHI HMITYJIbC, TOJTHASI SHEPTUsl, SHEPTUsl TOKOSI CBOOOAHOM YaCTUIIBI, SHEPTHSI 1
UMITYJIbC (POTOHA, MACCOBOE YHUCIIO M 3apsi sIpa, SHEPTUs CBSI3H SPa;

e OOBACHATH OCOOCHHOCTH TIPOTEKaHMS (HU3MYECKUX SBICHHH: 3JIEKTPOMarHUTHAs
UHIIYKIUS,, CAMOWHAYKIMS, PE30HAHC, MHTeppepeHuus BOJH, Audpaxuus, AUCIEpCHs, IMOIHOE
BHYTpEHHEE OTpakeHue, porodnexTpuieckuit ahdexr (hotorddexr), anpda- u 6era-pacnaisl saep,
raMma-u3iaydeHue sjep, Gu3ndecKre IMPUHIUIBI CIEKTPaIbHOTO aHak3a U paboTHI J1a3epa;

e  OmpeAeNATh HAINpaBiICHHE WHAYKIWHM MarHUTHOTO MOJS NMPOBOJHHMKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

e CTpPOUTh U300paKEHUE, CO3[aBaeMOE€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, W
PACCUUTHIBATB €TO XapAKTEPUCTHKH;

® [IPUMEHSTH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE MOHSATHSA, TCOPUH W 3aKOHBI I
aHaM3a U 00bSICHEHUS (PU3NIECKUX MPOLECCOB, IPOUCXOISIIUX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B
MEKTalaKTHIECKON Cpe/ie; IBIKCHNS HeOSCHBIX Tell, BOJIIONNY 3BE3/1 U BeeneHHoi;

® [IPOBOMUTH HCCIICJIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH C HCIIOJIb30BAHUEM
HPSMBIX U3MEPEHUH, IIPH AITOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYyYCHHOM
3aBUCHMOCTH (PU3MYECKUX BEIWYMH B BUAE TPadUKOB C y4€TOM aOCONIIOTHBIX MOTPEIIHOCTEH
U3MEPCHUH, JIeTIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHNUS;

® [POBOJUTH KOCBEHHbIC H3MEPECHUS (U3MYECKUX BEJIMYHMH, IPU O3TOM BBIOMpATh
ONITUMAJIBHBIA METO/I U3MEPEHHS, OLICHUBATH A0COIIOTHBIE U OTHOCUTEIILHBIE TIOTPELTHOCTH MPSIMBIX
Y KOCBEHHBIX U3MEPEHUI;

®  [IPOBOJUTH OIBITHI IO MPOBEPKE MPEIUIOKESHHON TMIIOTE3bI: TNIAHUPOBATh 3KCIICPUMEHT,
coOMpaTh JKCIEPUMCHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh IOJYYCHHBIC pPE3yJbTaThl M JEJIaTh
BBIBOJI O CTATyCe MPEAJIOKEHHON TUIOTE3HI;

®  ONKCHIBATH METOBI MOJyYECHHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

e coOmronaTh mpaBmiIa 0OE30MACHOTO TpyJa NPH IMPOBEACHUM HCCIECIOBAaHMHA B paMKax
y4e0HOTr0 SKCIIEPHMEHTA, IPAKTUKyMa U y4eOHO-HCCIIeIOBATEIECKON M IIPOSKTHON JIESITEIbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOWCTB | J1A00PaTOPHOTO 000PYIOBAHNUS;

e  pemarh pacy€THBIC 33/1a4YH C SBHO 3aJJaHHOM M HESBHO 33aHHON (PU3NUECKON MOJAEIBIO:
Ha OCHOBAHMH aHAJIM3a YCIOBUS BBIOMPATh (PU3UUECKIE MOJICITH, OTBEUYAOIIHE TPEOOBAHHSM 3aIa4H,
NPUMEHATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNaThl (U3UUECKUX TEOpUH TIpH
UCIIOJIb30BAHUHM MAaTeMaTHYECKUX METOJOB pEIICHHs 3ajad, MPOBOIUTH PAacuEThl HA OCHOBAHUHU
UMEIOIINXCS JTaHHBIX, aHATU3UPOBATh PE3YNIbTAThl U KOPPEKTHPOBATh METOJIBI PEIICHHS C YIETOM
MIOJTYYCHHBIX PE3yJIbTaTOB;

e pelaTh KaueCTBEHHBIC 3aja4d, TPEOYIOIIME MPUMEHEHHS 3HAHWN W3 Pa3HBIX pa3/ieioB
Kypca QH3MKH, a TaKKe WHTErPallii 3HAHUK U3 JPYTHX MPEAMETOB €CTeCTBEHHO-HAYYHOTO LUKJIA:
BBICTPAMBATh JIOTMYECKYIO IEMOYKY pPACCYXJICHHH C OINOpOod Ha U3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3UUECKHE SBICHHS;

®  JCIIOJb30BaTh TEOPETHUYECKHE 3HAHUS U OOBSCHEHUS OCHOBHBIX MPHUHIIMIIOB PaOOTHI
U3MEPHUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHUECKHX MPOIECCOB;

®  TMPHUBOAMTH MPHUMEPHI BKJIAJa POCCUICKHUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BsSICHEHHUE MTPOIIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

®  aHANIM3WPOBATh U OLCHUBAThH MMOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOM JESTEIBHOCTH
YeJIOBEeKa, CBSI3aHHOW C (PM3MUECKHMH IPOIECCAMH, C TO3UIMH JKOJOTHMYECKOH 0€30IacHOCTH,
NPEJICTABICHUN O pAIMOHATBHOM IPHUPOIONOJIB30BAHUK, a TAaKXKE Pa3yMHOM HCIOIb30BaHUH
JOCTHKCHUI HAYKU M TEXHOJIOTUH ISl TAIbHEHIIIEr0 pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

® NPUMEHSTH pa3IMYHbIC CIOCOOBI paboThI ¢ MH(pOpMaLUel (U3NIECKOTO CONEpKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH, MpPU 3TOM HCIIOJIb30BATh
COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHH JJIS TIOMCKA, TIepepadOTKU 1 MPEAbsBICHUS yueOHOU
U HAYYHO-TIOMYJISAPHOW HH(MOPMAILUK, CTPYKTYPUPOBAHUS ¥ HHTEPHpPETAUH HHOOPMAIIUH,



HOJTYYCHHOH U3 Pa3IMUHbIX HICTOYHUKOB, KPUTHUECKH aHAIN3UPOBATH MTOy4aeMyI0 HH(POPMAIUIO U
OLICHUBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE aHalU3a
UCTOYHHKA HH(OpMaINY;

® T[POSBIATH OpPraHW3ALMOHHBIE ¥  IIO3HABATENbHBIE YMEHHUS CAMOCTOSTEIHLHOIO
NpUOOpETEeHNs] HOBBIX 3HAHWH B MPOIECCE BBITOJHEHUS IPOCKTHBIX M y4eOHO-MCCIIEeI0BATEIbCKUX
pabor;

e paboTaTh B IPYIIIE C UCTIOTHEHUEM PA3IMYHBIX COIUATIBHBIX POJICH, INITAHUPOBATh paboTy
TPYIIBI, PAOHATBHO PACHPENECNATh JEATEIFHOCTh B HECTAHIAPTHBIX CUTYAIMAX, aJeKBaTHO
OLIGHUBATh BKJIAJ] K&KJAOTO M3 YYaCTHUKOB I'PYIIIEI B PELICHUE PACCMATPHUBAEMO IPOOIIEMBL;

® [POSBIATH MOTHBALMIO K  Oyaymed mpodecCHOHAIBHOW  JeATENbHOCTH IO
CIIEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontposbnbie  Tpakruyeckue o0pa3oBaTejIbHbIE
padoTshI padoThI pecype
Pasnea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunslii MeTO MO3HAHUS IPUPOLBI 6
Wroro mo paszneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 CraTtuka TBEpJOTO Tea 5 1
2.4 3aKOHBI COXPaHEHUsSI B MEXAHUKE 10 1
Hroro no paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUMHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TenioBble MAlTUHBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DneKTpruecKoe moje 24 1
4.2 [TocTOSTHHBIN NEKTPUUYECKUI TOK 24 1
4.3 Toku B pa3mUYHBIX cpeax 6
Hroro mo pazueny 54
Paznen 5. PU3HUECKHWI MPAKTUKYM
5.1 Ou3nyecKkuil NPakTUKYyM 16 16
Htoro no pazneny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTuueckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi
Pa3nen 1. 9JIEKTPOJAUHAMUKA
11 MarauTHoe 1oJIe 14
1.2 DJIEKTpOMAarHuTHas MHYKIIHS 13 1
Hroro mo pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4YeCcKHe KoJIeOaHus 10
2.2 DJEeKTpOMarHUTHBIC KOJICOaHUs 15
23 MexaHnYecKre U JICKTPOMArHUTHBIE 10 1
BOJTHBI
2.4 OnTuka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcnoBbel CTO 5 1
Hroro no pazueny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOJIHOBOH Ayanu3m 15
4.2 ®duznka aToma 5
43 ®du3nKa aTOMHOTO Si7pa U dJIEMEHTapHBIX 5
YaCTHII
Hroro mo pasueny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DNIeMEeHTHI aCTPOHOMUU U acTPO(PU3UKU

12

Hroro no pazngeny

12

Pazzea 6. PU3HUYECKHUH MPAKTUKYM




6.1 ‘ ®u3nyecKuil NPakTUKYM

16 16
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u 0000IIeHHE
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
JESTEIIbHOCTH, IPHOOPETEHHOTO TTPU
n3ydeHuu kypca ¢uszuku 10 — 11 xmaccor
Hroro mo pazaeny 15
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosauuyectBo yacos DJIEKTPOHHbBIE
Jr:{;-)n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue :)lg[()l;l;?)]:;feﬂbﬂble
padoThI padoThI pecype
1 ®duznka — pyHIaMeHTaIbHAS HAayKa O MPUPOJIE 1
2 HayuHblii MeTOT TO3HAHUS U METOABI HCCIIEIOBAHUS 1
buznYeCKUX SIBICHUN
3 OKCIEPUMEHT U TEOpHs B MPOIIECCE MO3HAHUS TPUPOIBL. 1
Habmonenue u SKcriepuMeHT B U3HKe
4 Crioco6b1 m3MepeHns (PU3NIECKUX BETUINH 1
5 AOCOmI0THAS M OTHOCUTEIbHAS MMOTPEIIHOCTH U3MEPEHUN 1
(UBHYECKUX BEIIMINH
MopnenupoBanue B pusuke. Ponb u mecto ¢pusuku B
6 (opMHpPOBAaHNUN COBPEMEHHON HAYYHOM KapTHHBI MUDA, B 1
MPAKTUYECKOHN JAESITETbHOCTH JIIOIeH
Mexanunueckoe nBuxkenue. Cucrema orcyera.
7 OTHOCHTEIBHOCTD MEXAHNYECKOTO IBHKeHUs. [Ipamas n 1
oOpaTHas 3a/1a4u MEXaHUKH
Pannyc-BekTop MaTepralbHON TOYKH, €r0 IPOEKIUU Ha
8 ocu koopauHaTt. Tpaekropus. [lepememienune. CKkOpocTsb. 1
WX mpoeKuu Ha OCH KOOPIUHAT
9 PaBHOMEpHOE ITPSAMONIMHEHOE [BHKEHHE. ['paduueckoe 1
ONMCAHUE PABHOMEPHOIO MIPSIMOJIMHENHOTO JBUKECHHUS
10 CroxxeHue nepeMelleHnii u ckopocte. Pemenue 3agau 1
HepaBHomepHoe aBukeHne. MrHoOBeHHasi CKOPOCTb.
11 VYckopenue. IIpsiMonrHeHOE IBUKEHUE C TIOCTOSHHBIM 1
YCKOpEHUEM
12 I'padpuaeckoe onrcanue NPSIMOTMHEHHOTO ABUKCHUS C 1

MTOCTOSIHHBIM YCKOPEHUEM




CBoOoiHOE majieHne. Y CKOpeHne CBOOOHOTO TTaICHHUS.

13 3aBUCUMOCTbh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14 JIBm>xkeHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY
Kpuponuneiinoe nBuxeHue. /[BHKeHUE 110 OKPY>KHOCTH.

15 VYrioBas u nuHeitHas ckopocTh. [lepron u yacrora.
LleHTpOCTpEMUTENBHOE U MIOJTHOE YCKOPEHHE

16 KonTtponpsHas padora no teme "KunemaTnka"
[Iepsblit 3axk0H HproToHa. MHEpManbHbIe CHCTEMBI

17 orcuéra. [ [puHIun oTHOCUTENBHOCTH | anunes.
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cwita. PaBHonelicTByro1as cuia. Bropoit 3akoH
Herorona. Macca

19 B3anmoperictue ten. Tperuii 3akon HeroToHa

20 [Ipunnun cynepno3unuu cuil. Pemenue 3a1ayd Ha
npuMeHeHue 3akoHoB HproToHa

21 3aKkoH BCEMHPHOTO TATOTEHHS. DKBUBAJIEHTHOCTh
TPaBUTAIMOHHON U MHEPTHON MacCChI

22 Cuia TSKeCTH U YCKOPEHHE CBOOOHOTO TMaICHUS
JIBukeHre HeOECHBIX TeT U UX UCKYCCTBEHHBIX

23 cryTHUKOB. [lepBas kocMuueckasi CKOPOCTb. 3aKOHBI
Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

o5 Cuia TpeHusl. Hpnponua Y BUJIbI CWJI TpeHUS. J[BI>KeHHE B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbl CONTPOTUBIIEHUS CPebl

26 Hasnenue. 'mapocrarnueckoe gasienue. Cumna
Apxumena

27 AbcomoTHo TBepnoe Teino. [ToctynarensHoe u
BpalllaTeIbHOE JABM)KEHNE TBEPIOTO Teja

28 MoMeHT cuibl OTHOCUTENBHO OcH BpauieHus. [Inedo

CHJIBI




CrnosxeHue cuil, IpUIOKEHHBIX K TBEpAOMY Teiy. LleHTp

29 TSDKECTH Teja. Y CIIOBUS PaBHOBECHS TBEPAOIO TEJIA.
Buael paBHOBeCcHs

30 Pemienue 3anau

31 Konrtponbnas €a60Ta no teme "Jlunamuka. CraTuka
TBEPAOTIO Tella
Hmnynbc MaTepuanbHON TOYKH, CUCTEMBI MATEPHAIIBHBIX

32 Touek. LleHTp Macc cucTeMbl MaTepHATbHBIX TOUYEK.
Teopema 0 IBM>KEHUU LIEHTPA Macc

33 MMnynieC CUIIbI U N3MEHEHHE UMITYJIbCa Teja. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE JBUKEHHE
MoMeHT nMItysibca MaTepUaIbHON TOUKH.

34 [IpencraBienue o COXpaHEHUU MOMEHTa UMITYJIbCca B
LIEHTPAJIbHBIX MOJIAX

35 Pemenue 3amay
Paborta cribl Ha MaJIOM ¥ Ha KOHEYHOM IE€pPEMEIIEHUH.

36 I'padmueckoe npepcraBneHue padoThl CUITBI. MOITHOCTH
CHJIBI

37 KI/IHeTquCKaiI sHeprus. Teopema 06 H3MEHEHUH
KMHETUYECKOW SHEPTUU MaTepHaIbHON TOUKU

38 [ToTeHuuanbHple 1 HEMOTEHIIUAIBHBIE CUJIBL.
ITorenunanbHas 3Heprus. Bropas kocMudeckasi CKOpOCTb
Tpetrbs kocMuueckasi ckopocTb. CBsi3b pabOThHI

39 HENOTEHUUAIbHBIX CUJI C U3MEHEHNEM MEXAHNYECKOU
SHEPIMH CUCTEMBI TeN. 3aKOH COXPAaHEHUSI MEXaHUYECKON
SHEPrUU

40 VYipyrue u Heynpyrue CTOIKHOBEHMS. Y paBHEHHE
bepHysuu u1d naeanbHON JKUIKOCTH

a1 KonTponbHas pabota no Teme "3aKOHbI COXpaHEHUS B

mexaHuke"




Pa3BuTue npeacraBieHuii 0 TpUpoOI€ TEIIOTHI.

42 OcnHosueble nonoxeHust MKT. Iuddysus. bpoyHoBckoe 1
JIBUKCHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U TBEPABIX Tell.

43 XapakTtep JBWKEHUS U B3aUMOJICHCTBUS YaCTHIL 1
BELIECTBA

44 Macca u pazmepsl MoJiekyl (aToMoB). Konnuectso 1
BeniectBa. [locrosinnas ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lkana [enbcust 1

46 Pemenue 3amay 1

47 W neanbupiii ras3. I'a3oBbie 3aKOHEI 1

48 YpaBuenne MenneneeBa-Kianeiipona. Pemenue 3agau 1

49 AOcoumoTHas TemriepaTypa. 3akoH JlanpToHa 1

50 N3omporieccsl B HACATEHOM ra3e ¢ IOCTOSTHHBIM 1
KOJIMYECTBOM BeIllECTBA

51 ['padmyeckoe mpencTaBiIeHHe U30MPOLIECCOB: H30TEPMA, 1
n30xopa, n3odapa

52 OcnoBHoe ypaBHeHne MKT 1

53 Pemenue 3amau 1
CBs13b a0COMIOTHON TeMIEpaTyphl TEPMOIMHAMHUECKOMN

o4 CUCTEMBI CO Cpe/IHEN KMHETHYECKON IHeprueit 1
MOCTYNATEeNFHOTO TEIJIOBOTO ABMKEHHUSI €€ 4acTHIl

55 O06o01m1eHne u cucreMaru3anus 3HaHui 1o TeMe "OCHOBBI 1
MKT"

56 KontponsHas padora o reme "OcHoBel MKT" 1
TepmoauHaMuueckas cucTemMa. 3aJaHrue BHEITHUX
ycnoBui s T/ cucrempl. BHeliHre U BHYTpEHHUE

S7 napameTpsl. [Tapamerpsr T/l cuctemsl Kak cpenHue 1

3HAYEHHUsI BEJIMYMH, ONMCHIBAOIIUX €€ Ha
MHKPOCKOIMMYECKOM YPOBHE




Hynesoe nauano repmoanHamuku. CaMONpOU3BOJIbHAS

58 penakcanus T/l cucTeMsbl K TEMJIOBOMY PABHOBECHIO .

59 Mogens HJleabHOTO rasa B TePMOJIMHAMIKE. Ycnosus 1
IPUMEHUMOCTH 3TOM MOAEIU

60 YpaBHeHHeuMeHneneeBa-Kﬂaneﬁp0Ha Y BBIPAKECHHUE IS 1
BHYTPEHHEH 3HEpruu
BeipaxeHnue Juist BHyTpeHHENH SHEPTUU OJHOATOMHOIO

61 ujeanpHoro raza. Kpasucraruueckue 1 HECTaTUUECKHE 1
IPOLIECCHI

62 OnemeHTapHas paboTa B TepMoIuHaMuKe. Beruucienue 1
paboTsl o rpaduky npouecca Ha pV-auarpamme

63 Tennonepenaya kKak crnocod U3MEHEHUsS! BHYTpEHHEH 1
sHeprun T/] cucrembl 0e3 coBepieHus! padoThI

64 KonBeknusi, TeIonpoBOgHOCTb, H3ITY4EHUE 1
KommuecTBo TemioTel. TennoéMKocTs Tena. Y nenbHas u

65 MOJISIpHAs TEIJIOEMKOCTH BEILeCTBA. Y IeTbHAs TEIIOTa 1
CrOpaHHMsl TOIUIMBA

66 Pacuér xomuecTBa TEIUIOTHI IPH TEIUIONepeaade 1

67 [Tonsatue 06 anuadatHom mporiecce. [lepBriit 3akoH 1
TE€PMOJIMHAMUKHI

68 KonmnuectBo TennoTel u paboTa Kak Mepbl U3MEHEHUS 1
BHyTpeHHEN 3Hepruu TJ1 cucteMsl
Bropoii 3ak0H TepMOIMHAMUKY /7151 pABHOBECHBIX U

69 HEPaBHOBECHBIX IporieccoB. HeoOpaTuMoCTh TPUPOIHBIX 1
IIPOLIECCOB

70 [Tpunnuns! geiicTBus Temaosix MamuH. KI1/] 1

71 MakcumansHoe 3Hauenue KII/I. I{ukn Kapuo 1

12 Pemenue 3amau 1

73 DKOJIOrHYeCcKHe aCeKThl UCIOIb30BaHMs TEIIOBBIX 1
nBurareneil. TemnoBoe 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl

74 Pemenue 3agaa 1




OO0001IeHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

75 " " 1
TepmonnHamuka. TernoBble MalIMHBI

76 KoHnTtponbhas pabora o teme "TepmoanHamMuka. 1
TennoBbie MaluHb!"

77 [TapooOpazoBanue u konnencanus. Mcnapenue u 1
KUIIeHUE. Y IeibHasl TerioTa napooopa3oBaHus
Hacpinennsie 1 HeHachleHHbIe napbl. KauecTBeHHast
3aBUCHUMOCTb TIJIOTHOCTH U JABJICHUS HACBIIIEHHOTO Tapa

78 OT TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT 00bEMa 1
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS
OT JIaBJICHUS B KUAKOCTU

79 BrnaxHocTs Bo31yxa. AGCOMIOTHAS U OTHOCUTEIbHAS 1
BJIAXXHOCTh

80 Pemenue 3amay 1

81 TBépnoe teno. Kpucramnnueckue u amopgHbie Tena. 1
AHUN30TpONUS CBOMCTB KPUCTAIJIOB

82 [InmaBnenue n kpucraumsanus. Y JebHas TeIoTa 1
iaBneHus. Cyomumanus

83 Hedopmaruu TBEpOTO Tena. PacTskeHue u cxarue. 1
Cnsur. Moayns IOwnra. Ilpenen ynpyrux nedopmannmii

84 TemnnoBoe paciMpeHue KUIKOCTEN U TBEPABIX TEll. 1
AHTapMOHHM3M TEIUIOBBIX KOJIeOaHUI YaCTHI] BEIIECTBA

85 [IpeoOpazoBanme sHEprUH B (ha30BBIX MEPEXOaax 1

86 YpaBHEHHE TEIUIOBOTO OaaHca 1

87 Pemenne 3amau 1
[ToBepxHOCTHOE HaTsKEHME. KanmuisipHble SIBICHUS.

88 JlaBneHue noja UCKPUBJICHHOM MOBEPXHOCTHIO )KUJIKOCTH. 1
®opmyna Jlamnaca

89 '(')606H16HI/I6 A CUCTEMAaTHU3aLMs 3HAHUI 110 TEME 1

ArperatHble cocTOsiHMS BenecTBa. @a3oBbie nepexoan”
9 KonTtponbHas pabota no Teme "ArperatHble COCTOSHUS 1

BelecTBa. Pa3oBble nmepexo bl




DneKkTpu3anus Tei U e€ MposiBICHUS. DIEKTPUUECKUM

91 3apsa. JIBa Buzja snextpuyeckux 3apsios. [IpoBonHuky, 1
JURJIEKTPUKU U TIOTYIPOBOJHUKU

92 DJIeMEHTaPHBIN JIEKTPUUYECKUM 3apsii. 3aKOH 1
COXpPaHEHMsI IEKTPHUECKOro 3apsiia

93 B3aumoneiictBue 3apsaioB. ToueuHbie 3aps/ibl. 3aKOH 1
Kynona

94 Pemienue 3anau 1

95 Onekrpuueckoe nojue. Ero aelicTBue Ha 3J1€KTpUUECKHE 1
3apsiibl
Hanpspk€HHocTh 3nexTprueckoro nods. [IpoOHsblit 3apsi.

96 Jluany HanPsSHKEHHOCTH SJIEKTPUUYECKOTO TTOJIS. 1
OnHOPOIHOE IEKTPUUYECKOE T10J1€

97 [ToTeHuManbHOCTD INEKTPOCTATUYECKOTO 101, PasHOCTH 1
HOTEHIMAJIOB U HAIIPSDKEHUE

98 [ToreHnnanbpHas SHEprus 3apsaaa B JEKTPOCTATHUECKOM 1
noJie. [loTeHuan aneKTpoCcTaTuYeCcKOro mosst

99 CBs13b HaNPSKEHHOCTH TOJISL U Pa3HOCTH MOTEHIINAIOB 1
JUISL DJIEKTPOCTATHYECKOT O TOJIS

100 [TpyHIMI CyNIepNIO3ULIMY IIEKTPUUECKUX MOJIEH 1

101 Pemenne 3amau 1

102 [Tone Toueunoro 3apsaa. [loxae paBHOMEpPHO 3apsAKEHHON 1
cdepsl

103 [Tone paBHOMEpPHO 3apsKeHHOTO 10 00BEMY mapa. [lone 1
PaBHOMEPHO 3aps>KEHHOM OECKOHEUHOM MI0CKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE. Y CIIOBHE 1
paBHOBECHS 3apsI0B

105 JIMdIeKTpUKY ¥ OJTYIPOBOAHUKY B 3JIEKTPOCTATUYECKOM 1
nose

106 Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. 1

OneKTPOEMKOCTh IJIOCKOr0 KOHJIEHCAaTOpa




107 [TapamienbHOE COeIMHEHNE KOH/IEHCATOPOB 1

108 [TocnenoBarenpbHOE COEIMHEHHE KOHACHCATOPOB 1

109 DHeprus 3apsHKEHHOT0 KOHIACHCATOpa 1

110 Pemenue 3amau 1

111 JIBr>KeHUE 3apsSKEHHOW YaCTULIbI B OJTHOPOJHOM 1
AIEKTPUYECKOM I10JI€

112 Pemienue 3amau 1

113 '(')6061116HI/I€ Y CUCTEMaTHU3aIlMs 3HAHUN 110 TEME 1

DnekTpuueckoe mnose"

114 KonTponbhas pabota no teme "DnekTpuyeckoe mnosue" 1

115 Cuna toka. [TocTosiHHBIN TOK. Y CIOBHS CyIIECTBOBAHUS 1
MIOCTOSTHHOTO 3JICKTPHUYECKOTO TOKa

116 Wcrounuku Toka. Hanpsixenue u 9/1C 1

117 3akon OMa JJis y4acTKa Henu. DIEKTPUIeCcKoe 1
COTPOTHBIICHUE

118 3aBUCHMOCTh COITPOTUBIICHUS OJTHOPOTHOTO IMPOBOTHUKA 1
OT €ro JUIMHBI U TJIONIa/Id TIOTIEPEYHOT0 CEeUeHUs

119 VY enpHOE conpoTHUBIIEHHE BelllecTBa. Pemienne 3aqa4u 1

120 [TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE 1
COCJIMHEHUE TIPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX dIeKTpHUecKuX nenen. [Ipasuna 1
Kupxroga

122 Pemenue 3amau 1

123 Pabora anekrpudeckoro Toka. 3akoH Jxoyins —JIeHna 1

124 Pemenne 3amau 1

195 MOIIHOCTH JICKTPHYECKOTO TOKA. TeroBas MOITHOCTb, 1
BbIJIETIsiEMasi Ha PE3UCTOpe

126 Pemenue 3amau 1

127 OJ1C 1 BHyTpeHHEe CONPOTUBIIEHUE UCTOYHUKA TOKA 1




3akoH OMa 1711 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM

128 1
enu

129 Pemenue 3amau 1

130 MoIIHOCTh HCTOYHUKA TOKA 1

131 KopoTtkoe 3aMbIkanne 1

132 KoHzeHcaTop B 1enu moCcTOSTHHOTO TOKa 1

133 Pemienue 3anau 1
Pemenue 3anay no teme "I1ocTOSSHHBIN IEKTPUUYECKUIT

134 ToK" 1
Pemenue 3agau no reme "I1oCTOSIHHBIN AIEKTPUUESCKUNA

135 ToK" 1
Pemenue 3anay no teme "[1ocTOSHHBIN ANEKTpUYECKUI

136 ToK" 1

137 O06o01IeHre U crucTeMaTu3alus 3HaHU| 110 TeMe 1
"ITocTosIHHBIN AMEeKTpUYECKUil TOK"

138 KontponbHas padota o teme "IlocTossHHBIN 1
3JIEKTPUUYECKUM TOK"

139 DneKTpuyueckas MpoBOJUMOCTD PA3JIMYHBIX BEILIECTB. 1
OnexkTpudeckuil TOK B Metasuiax. CBepXIpoBOIUMOCTh

140 DJeKTpUYecKuil TOK B pacTBOpax M paciiaBax 1
AIIEKTPOJINTOB. 3aKoHbl Papajes 17 3JIEeKTPOIu3a

141 DnexTpuueckui Tok B razax. [lnazma 1

142 DneKkTpuuecKuil TOK B BakyyMe. BakyymHble puOopsI 1

143 DIIEKTPUYECKHUI TOK B TIOJYIPOBOJHUKAX 1

144 [TomyrpoBoiHUKOBBIE TPUOOPHI 1
dusnueckuil npakTUKyM 1o Teme "Vi3MepeHne cuiibl Toka
Y HAIIPsDKEHUSI B TIETH MTOCTOSTHHOTO TOKA ITPH MTOMOIIN

145 AHAJIOTOBBIX U IIM(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB" 1

nin "3HaKOMCTBO ¢ 1M (POBOit TabopaTopueii mo pusuke.
[Ipumeps! u3mepenus GU3MUECKUX BEIUYUH MPU TTOMOIIN
KOMIBIOTEPHBIX TaTYUKOB"




146

®uznyeckuil npakTukyM no teme "M3ydyenue
HEPaBHOMEPHOT'O JIBUKEHUS C LIENbIO ONpeAeIeHUs
MI'HOBEHHOH ckopocTh"

147

@uznyeckuil NpakTUKyM 1o teme "M3mepenue yCKopeHust
MIPU TIPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHHUH T10
HakJI0HHOM miockocTu" mwim "Mccnenopanue
3aBUCUMOCTH IIyTH OT BPEMEHU IIPH PAaBHOYCKOPECHHOM
JIBYDKEHUH"

148

®uznyeckuil npakTukyM 1o teme "M3mepenue yCKopeHust
cBoboaHoro naaenus" wiu "M3yyeHue IBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

150

151

152

®uznyeckuil NpakTukyM 1o teme "M3ydeHue qBUKEHUS
TeJIa M0 OKPY>KHOCTH C OCTOSIHHOM 1O MOJTYJIIO

ckopocThio" unu "HccnenoBanue 3aBUCUMOCTH NIEPUOAA
oOpaleHnss KOHUYECKOr0 MasiTHUKA OT €ro napaMeTpoB"

duznyeckuil NpakTukyM 1o teme "M3mepenue
PaBHOJIEHUCTBYIOIIEH CUJIBI TPU JIBUKEHUH OpycKa IO
HakJIOHHOM mmockoctu" uiny "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHHUs OpycKa 1o
HAKJIOHHOM INIOCKOCTHU Ha 3aJaHHOE PACCTOSHUE OT €ro
macchl"

®uznueckuil npakTukyM 1o teme "Hcecnenosanue
3aBUCHMOCTH CUJI YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE
U pEe3UHOBOM 00paslie, OT ux aedopmanuu' win
"N3yueHne NBUKEHNS CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MEePEeKUHYTOM yepe3 NErkuit 61oK"

®uznyeckuil NpakTukyM 1o teme "M3mepenune
Kod(duImeHTa TPEHHS 110 BEIUYUHE YTIIOBOTO

ko duurenta 3aBucumoctd Frp(N)" nim
"UccnenoBanue ABMKEHUSI OpyCKa MO HAKIIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO3 (UITMEHTOM TpEeHUs" WiIn
"N3ydyeHue qBUKEHMSI Ipy3a Ha Baly C TpeHUEM"




153

®uznyeckuil npakTukyM no reme "Hcecnenosanue
YCIIOBUH PaBHOBECHS TBEPIOTO Tella, UMEIOIIEr0 OCh
BpaieHus" uinu "KoHcTpynpoBaHre KpOHIUTEIHOB 1
pacu€r cun ynpyroctu" uinm "M3yueHue ycToH4nBOCTH
TBEPAOrO TeJa, UMEIOIIETO MJI01aAb ONOpHI"

154

155

®uznyeckuil NpakTUKyM 1o teme "M3mepenue ummynbca
TeJa 1o TOpMo3HOMY NyTH'" wiK "M3MepeHune Cuibl TATH,
CKOPOCTH MOEIH 3JIEKTPOMOOMIISI U MOITHOCTH CHIIBI
Tarn" win "CpaBHEHHE U3MEHEHHS HMITYJIbCA TEJIA C
umnyascom cuibl" unu "MecnenoBanue coxpaneHus
MMITyJIbCa PU YIPYTOM B3aUMOJEHCTBUM" WU
"N3MepeHne KHHETUYECKON SHEPTUHU Tea 110
TOPMO3HOMY ITyTH"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMUYECKOTO Tpoliecca (PEKOMEH10BaHO
HCIIONIb30BaHue U(PpoBoi maboparopun)" uimm
"N3y4yenue nzoxopHoro npouecca" wiu "MU3ydenne
u3obapHoro npouecca" unn "[IpoBepka ypaBHeHUs
cocrostHus"

156

157

®uznyeckuil npakTukyM no teme "M3mepenue yaenbHoi
termmoémkocTu" unum "HMccnenoBanue npoiecca
ocTeIBaHus BemecTBa' uian "MccnenoBanue aauadaTHOTO
npouecca" win "M3ydyeHne B3aUMOCBSA3H SHEPTUN
MEXMOJICKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUS KUIKOCTENH"

®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEHN MCTIapeHMsI JKUIKOCTEN" 1in
"N3mepenue yaenbHOM TEeIUTIOTHI IJIaBIEHUS JIbAa" WIN
"M3y4yeHne CBOICTB HACHIIIEHHBIX ApOB" WU
"N3mepenune abCOMOTHOM BIaXKHOCTU BO3/yXa U OI[CHKA
Macchl apoB B noMeleHun". Mismepenue ko dumnenta
MOBEPXHOCTHOTO HATSKEHUS




158

Ousnueckuii mpakTKyM 1o Teme "Habmonenue
MIPEeBpaIeHHs] SHEPTUH 3apsKEHHOT0 KOHIEHCaTopa B
SHEPTUI0 U3ayuyeHus ceeroauoaa” win "N3yuenue
MPOTEKaHUs TOKa B LIETH, COAEpKaIIel KOHAeHcaTop"
M "Pacnpenenenne pa3sHOCTH OTEHLUAIOB
(HampsiKeHHsI) IPH MOCJIEI0BATEIbHOM COeIMHEHUN
KOHJIEHCAaTOpoB"

159

®uznueckuil npakTukyM no reme "HccnenoBanue
CMEIIIAHHOTO COeMHEHUS pe3ucTopoB" unu "M3mepenue
YAEIBHOTO COMPOTUBJICHHS TIPOBOHUKOB" MITH
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT HAMPSHKCHUS
JUTS1 JIAaMITbl HaKaJIuBaHus"

160

Owusnueckuii mpakTKyM 1o Teme "Habmonenne
anekTpoauza” win "M3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" win "MccnenoBanue 3aBUCUMOCTH CONIPOTUBIICHUS
TepMOpe3ucTopa oT Temneparypsl” win "CHITHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

161

162

163

PeseprubIil ypok. O600111eHIE U CHCTeMaTH3alHsI 3HAHUN
no Teme "Kunematuka"

PesepBubIil ypok. O60011IeHIE U CHCTeMaTH3alHsI 3HAHUT
no Teme "Jlunamuka"

PesepBHelil ypok. O000IIEHHE U CUCTEMATHU3AIIHSI 3SHAHHHA
no teme "Craruka TBepAoro tena'

164

165

Peseprubiil ypok. O60011IeHIE U CHCTeMaTH3alHsI 3HAHUT
110 TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKe"

PesepBHeIit ypok. O000IIEHHE U CUCTeMATHU3AIIHS 3HAHHHA
110 Teme "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON Teopun”

166

167

Peseprubiil ypok. O60011IeHIE U CHCTeMaTH3alHsI 3HAHUT
no teMe "Tepmoaunamuka. TennoBsle MaInHbL"
PesepBHeIit ypok. O000IIEHHE U CUCTEMATU3AIIHS 3HAHHHA
o Teme "ArperaTHble COCTOSIHUS BemecTBa. Da3oBbie
nepexonr"




168 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA

1o TeMe "DekTpudeckoe mnoJe" 1
169 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allHsl 3HAHUH 1
110 TeMe "[1oCTOSIHHBII 21eKTpUYecKuil TOK"
170 [IpomexyTouHas aTTecTanus 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
JI:;')H Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘lGCKI/Ie :)Ig[()l;l;zf::fenbnm e
padoThI padoThI pecypesi
1 B3aunmoeiicTBie MOCTOSHHBIX MAarHUTOB U MIPOBOTHUKOB 1
¢ TokoM. MaruutHoe nosie. ['unoreza Amnepa
2 Bekrop marauTHOM nHAYKUMU. [IpuHImn cynepno3unnu 1
MarHUTHBIX MoJied. JINHUU MarHuTHOM MHIAYKIIMU
3 MaruauTtHoe 1nosje NpoBOoJHUKA ¢ TOKOM. OnbIT Dpcreaa 1
4 Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1
S) Pemenue 3amau 1
6 [Ipumenenue 3akoHa AMiiepa. DJIeKTPOU3MEPUTENbHbBIE 1
IPUOOPHI
v Cuna .HOpeI;II_Ia, €€ HaIpaBJICHUE U MOLYJIb. [IBUXKEHUE 1
3apsKEHHOW YacTULIbI B OAHOPOJHOM MarHUTHOM I10J1€
8 Pemenne 3amau 1
9 Pabora cuel JlopeHiia 1
10 Pemenue 3amau 1
11 MaruuTtHoe nose B BemecTBe. eppomMarHeTuku, napa- u 1
JTMaMarHeTHKH
12 OcHoBHbI€ cBOIcTBA (heppoMarueTukoB. [Ipumenenue 1
dbeppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe mosne" 1
14 Pemenue 3amau no teme "MarautHoe mosne" 1
15 SBnenue 3vneKTp0MarHHTH017I uHayknuu. [loTok BekTopa 1
MarHUTHON WHJTYKITUU
16 OJ1C unayKIMHU 1
17 3aKOH 2JEeKTpOMarHuTHOW nHaykuuu dapanes 1
18 Buxpesoe anexrpuueckoe nose. Toku OPyko 1




19 OJ1C uHAYKIMY B ABUKYIIUXCS TPOBOTHUKAX 1

20 Pemenue 3agau 1

21 IMpaswusio Jlenia 1

22 NuayktuBHOCTH. Karyiika MHIYKTUBHOCTH B LIENU 1
IMOCTOSIHHOT'O TOKa

23 SBnenue camomuaykiuu. 31C caMOMHIYKITUN 1

24 DHeprus MAarHUTHOTO TIOJIS KATYIIKU C TOKOM. 1
DJIEKTPOMAarHuTHOE IOJIe

25 Pemenue 3amay 1

26 ?606H_IGHI/IG M CUCTEMAaTH3alLMs 3HAHHUH 10 TEME 1

DneKTpoauHaMuUKa"

27 KonTtponpHast pabora o Teme "DnekTpoarnHaMHUKa" 1

28 Konebarenpnas cucrema. CBOOOIHBIE KOJIEOAHUS. 1
["apMoHnueckue KoseOaHus

29 KunemaTtndeckoe u TMHAMUYECKOE OIMMCAHUE 1
Koie0aTeIbHbIX IBMKEHHI
DHepreTudeckoe omnrcanue. BIBOI AMHAMUYECKOTO

30 OTIHCaHMsI TApMOHUYECKHUX KOJIeOaHUH U3 UX 1
SHEPreTUIeCKOro M KNHEMaTHYeCKOTO OMMMCAHUS

31 Ammuintyna u ¢aza konebaHui 1
[Tepuon u yactota xonebanwmii. [leproa Manbpix cBOOOIHBIX

32 KOJIeOaHUH MaTeMaTH4ecKoro MasTHuka. [lepuon 1
CBOOOIHBIX KOJICOAHUI TTPYKHHHOTO MasiTHUKA

33 3aryxaromue konebanus. BelHyKIeHHBIe KOTeOaHusl. 1
Pe3onanc

34 ABTOKOJI€0aHUS 1

35 Pemenue 3amau 1

36 Ypok-koHpepeHIus "MexaHI/I;-IeCKI/Ie KojeOaHus B 1
MY3BIKJIbHBIX HHCTPYMEHTAX

37 O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110 TEME 1

"Mexanundeckue Konedbanus"




38 OnexTpoMarauTHeIe Konebanus. KoixeOaTenbHbIN KOHTYP 1
®opmyna Tomcona. CBsi3b aMILUTUTY 1B 3apsijia

39 KOHJICHCATOPa ¢ aMILIUTY 10N CHJIBI TOKA B KOJIEOATEIIBHOM 1
KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UICaTLHOM KOJIeOaTeIbHOM 1
KOHTYpE

a1 3aryxarolue 3JIeKTPOMarHuTHbIE KoJieOaHusl. 1
BrIHYKIeHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHUS

42 [IepeMeHnHBII TOK. Pe3ucTop u KOHAEHCATOp B LENU 1
MEPEMEHHOT0 TOKa

43 Karymka MHIYKTUBHOCTH B LIENU IEPEMEHHOI'O TOKA 1

44 3akon OMa 11 3JEKTPUYECKOM 1IeNU IEPEeMEHHOT0 TOKa 1

45 M(‘)‘HIHOCTB MIEPEMEHHOTO TOKA. AMIUTHTY/IHOE H 1
JeiCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U HaIPSHKEHUS

46 Pe3oHaHC B 2i1eKTpHUECKOl LIenH 1

47 Pemenue 3anau 1

48 WneanwsHsiif Tpancopmatop. [IpousBoactso, nepenaya u 1
noTpeOJIeHNE IIEKTPUIECKON SHEPTHH
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aekTpod3Heprun. KynbTypa ucnoap30BaHus 1
SIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemenue 3anau 1

51 Pemenue 3amau 1

59 ?606H.ICHI/IC U CHCTEeMaTHU3allvs 3HaHUN TI0 TeMe 1

ONeKTpOMarHuTHbIE KoJieOaHus "

53 MexaHnYecKre BOJIHBL. XapaKTePUCTUKA MEXaHHIECKUX 1
BOJIH

54 CBoiicTBa MEXAaHMYECKUX BOJTH 1

55 3ByK. XapaKkTEepUCTUKH 3ByKa 1

56 NudpaszByk u ynperpassyk. [llymoBoe 3arpssHenue 1

OKPY’KaIOIIEi cpesibl




o7 Pemenue 3anau 1

58 DNeKTpOMarHUTHBIE BOJHBL. M3my4ueHue 1
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus MEKTPOMarHuTHbIX BOJH. CBoMCTBA 1
AJICKTPOMATHUTHBIX BOJH

60 [IIxana snekTpoMarHuTHBIX BOJIH. [IpuMeHneHue 1
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 [TpuHLIMIIBI pagUOCBSI3U U TeleBUACHU. Pagronokanms. 1
DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CpeJibl

62 KoHTtposbHas padota mo teme "Kosebanust u BoJHBI" 1

63 Caert. 3aKOH MPSIMOJIMHEIHOTO PacpOCTPAHEHUS CBETA 1

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA MTPSIMOJIMHEHHOTO 1
pacnpocTpaHeHus CBeTa

65 Otpaxenue ceta. [nockoe 3epkano. Chepuueckoe 1
3epKajlo
[Tpenomnenue cBeTa. AGCOMIOTHBIM U OTHOCUTENBHBIH

66 nokasarenb npenomienus. [lonHoe BHyTpeHHee 1
otpaxkenue. [IpenenbHbIN yroi MOJHOTO BHYTPEHHETO
OTpaKCHHUS

67 Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHOB OTPAKEHUS U 1
IIPEJIOMJIEHUS CBETa

68 Xona nyueit B npusme. Jucnepcust ceera. ClI0XKHBIN COCTaB 1
Oenoro cBera. L[Bet

69 JIun3bel. @OKYCHOE PACCTOSIHUE U ONITHYECKas CUJIa JIMH3BI 1

70 [TocTpoenrne n300paXkeHN B THH3AX U UX CHCTEMAaX. 1
YBenuyeHue JuH3bI

71 Pemenue 3a1auy Ha mocTpoeHre H300paKeHUi, 1
MOJTy4aEMBIX C IIOMOIIBIO JINH3

72 ['na3 kak onruueckas cucrema 1

73 Pemenue 3amau. [1penens npuMeHNMOCTH 1

T€OMETPUUECKON ONTUKHU




74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUS 1
75 Hucniepcusi cBera 1
76 WHuTrepdepennus cera 1
77 KorepeHTHbIC HCTOYHUKHU. Y CIIOBUST HAOTIOICHUS 1
MaKCUMYMOB U MHHUMYMOB
78 Pemenue 3amau 1
79 [Tpumenenne uaTephepeHIn 1
80 Judpakmus ceeta 1
81 JudpaknuonHas pemeéTka. Y clIoBUEe HAOTIOACHHS 1
TJIABHBIX MAKCUMYMOB
82 Pemenue 3amay 1
83 [ToriepeyHOCTh CBETOBBIX BOJIH. [lossipu3ariusi cBeTa 1
84 Pemenue 3amay 1
85 CBeToBbI€ SBJIEHUS B IPUPOJIE 1
86 O060061IeHrEe ¥ cucTeMaTH3as 3HaHui o teme "Onruka" 1
87 KontponbHas padota no teme «OnTHKa» 1
88 I'paHMIIBI TPUMEHNMOCTH KJIACCUYECKON MEXaHUKH. 1
3aKOHBI NIEKTPOJUHAMHUKHU M MPUHITUI OTHOCUTEITHHOCTH
89 [Toctynatel criennaibHONU TEOPUU OTHOCUTEIHLHOCTH 1
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
90 [TpeoOpa3zoBanus JlopeHua. YcinoBue NpUIMHHOCTH. 1
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKpAIIEHUE JITTHHBI
91 OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI 1
92 CBs13b MaccChl C DJHEPTHEH U UMITYIBCOM PENSITUBUCTCKON 1
YaCTHIIBI. DHEPTHS MTOKOS
93 PaBHOBeCHOE TEIJIOBOE M3TYUCHHE 1
9 3akoH cMereHust Buaa 1
95 ['mumote3a M. [Tnanka o kBaHTax. @OTOHBI 1
96 DHeprus 1 UMNIyibCc GoToHa 1




doroaddexr. Onbitet A. I'. CroneroBa. 3aK0HBI

7 dboTtorpdekra 1

98 Ypasuenue DitHmreiHa 115 hoTodddekra. "KpacHas 1
rpanuna” goroaddexra

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa 1

100 BoitHOBBIE CBOIICTBA YacTHII 1

101 Bounsl ne bpoina. JlnuHa BonHbl ae bpoilsia 1 pazMepbl 1
00J1aCTH JIOKaJIM3alUK JBIKYILEHCS YacTUIIbI

102 KopnyckynsipHo-BOIHOBOM Ayannu3m 1

103 Jndpakius 3JIeKTPOHOB Ha KPUCTAILIAX 1

104 Criennduika n3mepennii B Mukpomupe. CoOTHOLICHUS 1
HeonpenenéHHocTei [ elizeHoepra

105 Pemenne rpadguyeckux 3aaaq 1

106 Pemrenne pacy€THBIX 3a1a4 1

107 Konrtponsnas padora o remam: "OcHoBbl CTO", 1
"KopmyckynsipHO-BOITHOBOH ayayin3m"

108 OnbITH IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [TnanerapHas 1
Moenb aroma Pesepdopaa

109 [Toctymnarer bopa 1

110 Bunel ciektpoB. CriekTp ypoBHEH 3HEpruM aroma 1
BOJIOpOJIA

111 CnoHTaHHOE ¥ BBIHYKJIEHHOE U3ITyUYEHHUE CBETA 1

112 Jlazep 1

113 Hyxnonnas monens snpa I'eitzen6epra-lBanenxo. 3apsa u 1
MaccoBoe 4ucio sapa. M3otonsl. PaanoakTuBHOCTH
3aKOH paJMoaKTHUBHOTO pacnaja. CBoicTBa

114 MOHU3HUPYIOUIETO U3JIy4eHUs. BiausHue painoakTHBHOCTH 1
Ha JKUBBIE OPraHU3Mbl. Jl03uMeTpust

115 OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jledext 1

Macchl sapa. SAaepHbie peakunu. S 1epHbie peakTophbl.




[Ipobnemsl ynpaBiasieMoro TepMOsSEpPHOrO CUHTE3A.
OKOJIOrHYeCcKHe acleKThl pa3BUTHS sIEPHON SHEPreTUKU

MeTo bl peruCTpalliy U UCCIIEIOBAHUS AJIEMEHTapPHBIX
yactull. OyH1aMeHTaIbHbIE B3aUMOICUCTBUS. bapuoHsl,

116 Me30HbI U JienToHsl. [IpencraBnenue o CtanaapTHON
Mozienu. KBapk-riirooHHas MoJiesb aJipOHOB
®usuka 3a npeaenamu CtannapTHol Mojenu. TémHast

117 MaTtepus U TéMHas sHeprus. EquHcTBO (u3ndeckoi
KapTHUHBI MUPA

118 Oranel pa3BUTHS aCTPOHOMUHU. 3HAYECHUE aCTPOHOMUHU
[TpruMeHUMOCTh 3aKOHOB (PU3UKH TSI OOBSICHEHUS

119 MIPUPOIBI KOCMHUYECKUX 00BEKTOB. METO bl
aCTPOHOMUYECKUX UCCIEIOBAHUI

120 CoBpeMeHHbIE ONITUYECKUE TENECKOMbI, PaIHOTEIECKOIIbI,
BHeaTMoc(epHasi acCTpOHOMUS

121 Bupn 3Bé31H0T0 HEOa. Co3Be3us, ApKue 3BE3/IbI, TUIAHETHI,
WX BHJIUMOE JIBI)KEHUE

192 Conneunas cuctema. Connie. ColHeYHass aKTUBHOCTb.
Hcrounuk sueprun CoiHIIa U 3BE3]T

123 ?BéSI[I)I, HX OCHOBHbIE xapaKTepHcm'I'cn. Huarpamma

CIIEKTPAJIbHBIN KJIACC — CBETUMOCTD

124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE

125 MPEACTABJICHUS O IPOUCXOKACHUH U 3BOIoIMK COJIHIA U
3BE3/1. DTallbl AKU3HU 3BE3]

126 Mueunsiii [Tyte — Hama ["anaktrka. TUIbl ranakTHK.
YEpHble AbIPBI B sIpax rajJakTHK

127 Bcenennas. Paciupenne Beenennoit. 3akon Xa66ua.
Teopus bonpmoro B3peiBa. PenukroBoe nsiydeHue

128 MacmrabHas cTpykTypa BeenenHoit. MeraramakTuka

129 Hepeménnasie mpoOaeMbl aCTpPOHOMHUHT




130

®uznyeckuil npakTukyM no reme "Hcecnenosanue
MAarHUTHOTO I10JIS MOCTOSHHBIX MAarHUTOB" MJIH
"HccnemoBaHue cBOWCTB (heppOMArHETHKOB' UITH
"UccnenoBanue nelCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy
¢ TokoM"

131

132

133

134

135

136

@uznyeckuil NpakTUKyM 1o TeMe "M3mepenue cuiibl
Awmmnepa" win "M3ydeHre 3aBUCUMOCTH CHJIBI AMIiepa OT
cuibl Toka" wim "OnpenenieHne MarHuTHON MHAYKITUU Ha
OCHOBE U3MepeHHus cuiibl Amrepa”

Ouznyeckuil mpakTukyM no teme "MccnenoBanue siBICHUS
ANIEKTPOMArHUTHOM MHAYKIMU'" win "Onpenenenue
WHIYKIIUA BUXPEBOTO MarHUTHOTO TOJIs"

dusnyeckuii mpakTukyM 1o teme "MccnenoBanue sBICHUS
camouHaykiuu" wim "COopka Moienu
9JIEKTPOMArHUTHOTO TeHepaTopa'

®uznyeckuil NpakTUKyM 1o TeMe "M3mepenue nepuonaa
CBOOOAHBIX KOJIEOAHNUN HUTSIHOTO U PY>KUHHOTO
MasiTHUKOB"

®uznyeckuil npakTukyM no teme "[IpeodpasoBanue
SHEPrUU B IPYKUHHOM MasiTHUKE"

®uznueckuil npakTukyM no reme "Hcecnenosanue
IIEPEMEHHOTO TOKA Yepe3 MOCIE0BATEILHO COCIUHEHHBIC
KOHJEHCATOp, KaTylKy U pe3ucrop’ win "Mccnenosanue
paboThl HCTOYHUKOB CBETA B IIETIH TEPEMEHHOT0 TOKa"

137

138

139

®uznyecKkuil MpakTUKyM 1o teme "M3ydenne mapameTpoB
3BYKOBOI BOJIHBI"

®u3nueckuil NpakTUKyM 1o teme "M3mepenne nokasarens
npenomiieHus crexna’ i "[lonydenne nzobpaxeHus B
CHUCTEME U3 INIOCKOT0 3epKaJia v JUH3bI"

®uznueckuil npakTukyM no reme "Hcecnenosanue
3aBHCUMOCTH (POKYCHOT'O PacCTOSIHUS OT BellleCTBa (Ha
npuMepe Xuakux JuH3)" win "M3mepenue pokycHOTro
paccTOsIHUS PaCCEUBAOIINX JIUH3"




140

141

Ousnueckuii mpakTKyM 1o Teme "Habmonenne
mudpaxumu, nHTEpdEpEeHINN U MOJsIpU3anny ceera”

®dusznyeckuil MpakTUKyM 1o teme "OnpeneseHue
MMITYJIbCa M SHEPTUU PEISATUBUCTCKUX YacTull (10
dororpadusaM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM
nozne)"

142

143

144

145

146

147

148

®uznyeckuil npakTukyM 1o teme "M3mepenue
noctostHHOM [11aHKa Ha OCHOBE HCCIIeIOBaHUS
dororddexra" miu "MccnenoBanue 3aBUCUMOCTH CUITBI
TOKA 4Yepe3 CBETOAMO/I OT HampsKeHus"

Ouznyeckuil mpakTukym no teme "MccnenoBanue crekrpa
pa3peKEeHHOT0 aTOMapHOT0 BOJIOPOIa U U3MEPEHUE
nocTostHHOM Punbepra”

®usnueckuil npakTukyM o reme "HccnegoBanue
paaroaKkTUBHOTO (POHA C UCTIOIB30BaHUEM JI03UMETpa”
win "M3yuenue nornomeHus 6eTa-4yacTuil aTloMUHUEM"

®uznyeckuil npakTukyM o teme "Habmronenus
3BE3/IHOTO HeOa HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN IS
OTIpeieNIeHus TTOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c0o3Be3/11sl CeBepHOro
nonymapus u sspkue 38€3b1" win "HabmoneHus B
Teneckorn JIyHbl, IIaHeT, TYMaHHOCTE! U 3BE3AHBIX
CKOIUIEHUH"

O06o01mIeHne u cucreMaru3anus 3HaHui. Ponb husuku u
aCTPOHOMHUHU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM,
COLIMATILHOM U ATHUYECKOH cepax esTeTbHOCTH YeIoBeKa

O06o0061eHne U cucTemMaTu3anus 3HaHui. Posb u Mmecto
(GU3HMKYN U aCTPOHOMHHU B COBPEMEHHOM Hay4HOI KapTHHE
Mupa

O6o0611eHne u cuctemMaru3anus 3HaHui. Ponb ¢pusndeckoit
Teopuu B GOPMHUPOBAHUHU MPEACTABICHUHN O (PU3NIECKOI
KapTHHE MHpa, MECTO (PU3MUECKON KapTUHBI MUpPA B




00111eM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUIN O IPUPOLE
O06o0611eHre u cucTeMaTu3alus 3HaHu| 10 TeMe

149
"Kunemaruka"
150 O00011IeHNE U CUCTEMATH3ALUs 3HAHUH 110 TEME
"Kunemaruka"
151 O060011IeHNE U CUCTEMATU3ALUS 3HAHUI 10 TEME
"lunamuka"
O06006111IeHME ¥ cucTeMaTH3aus 3HaHuil o reme "CraTtuka
152 "
TBEPJIOTO TeiIa
O00011IeHNE U CUCTEMATU3AIMS 3HAHUI [0 TeMe "3aKOHBI
153 n
COXpaHCHHUS B MEXAHHUKE
O0600611IeH1E U cUcTeEMAaTU3aus 3HaHui 1o Teme "OCHOBEI
154 o "
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
155 O00011IeHME ¥ CUCTEMATH3AaIMs 3HAHUH 10 TEME
"TepmonuHamuka. TennoBble MalTUHbL"
O00011IeHNE U CUCTEMATHU3ALMs 3HAHUI 10 TEME
156 " "
ArperatHble cocTOsiHHS BerecTBa. Da3oBbie Mepexoabl
157 O00011eHre 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME
"DnexTpuueckoe noiue"
158 O00011eHre 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME
"ITocTOSIHHBIN NEKTPUYECKUH TOK"
O060011IeHNE U cUCcTEMATU3aIis 3HaHui o Teme "Toku B
159 "
pa3IMYHBIX cpeaax
160 O00011eHre 1 cUCTEMAaTU3ALMS 3HAHUI 110 TEME
"MaruutHoe moJe"
PesepBHrblil ypok. O000IIIEHIE U CUCTEMATH3AIIN 3HAHUN
161 " n
1o TeMe "DIIeKTPOMAarHUTHASI HHTYKITUS
PesepBHEIi ypok. O000IIIEHNE U CUCTEMATH3AIINAA SHAHUI
162 " n
o TeMe "MexaHnueckue KojaeOanus
PesepBHrblil ypok. O000IIEHIE U CHCTEMATU3ALUS 3HAHUI
163

1o TemMe "DJIeKTpOMarHuTHbIE KoyieOaHus"




PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA

164 " " 1
1o TeMe "MexaHHuecKHe U 3JIEKTPOMArHUTHBIE BOJIHBI

165 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allHsl 3HAHUH 1
no teme "Onruka"

166 PesepBHelil ypok. O000IICHHE U CHCTeMATHU3aIHs 3HAHHHA 1
o Teme "OcHoBel CTO"

167 PesepBHbIil ypok. O0001ICHIE ¥ CHCTeMAaTH3allHsl 3HAHUH 1
no teMe "KopnyckynsipHo-BoJHOBOU Ayanusm"

168 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1
o Teme "®dusuka aroma"
PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHIA

169 1o Teme "®u3rKa aTOMHOTO SApa U AIEMEHTaPHBIX 1
qactur”

170 [IpomexyTouHas aTTecTanus 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




YYEBHO-METOJANYECKOE OBECIIEHEHUME OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1J15$1 YYUEHHUKA

» Ousnka. Mexanunka, 10 kmacc/ Msikumes ['.5., CunsikoB A.3., OOmiecTBoO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe obmiecTBo «M3aarenbeTBo «IIpocBenieHuey
» ®uzuka. Monekynsipraas ¢pusuka. Tepmoannamuka, 10 kinace/ Msikumes I'.51., Cunsikos
A.3., O01IECTBO C OrPaHMYCHHON OTBETCTBEHHOCTHIO «JI[PODAY»; AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

» ®uszuka. Ontuka. KBanToBas ¢usuka, 11 kimace/ Makumes I'.4., Cunskos A.3.,
OO011IeCTBO ¢ OTpaHIUYEHHOW OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenue»

» Ousuka. Konebanusa u Bonusl, 11 xkimace/ Mskuries I'.41., Cunskos A.3., O0mecTBoO ¢
OTpaHUYCHHOUN OTBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe oodmecTBo «M3mareabcTBo
«IIpocBemenue»

» ®usuka. Dnekrpoaunamuka, 10-11 kmaccel/ Msikumes I'.5., CunsikoB A.3., OGmIecTBO ¢
OTrpaHUYEHHOUN O0TBETCTBEHHOCTHIO «/[PODAY; Akinoneproe obmectBo «M3narenscTBo
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
®wusuka. YrayoneHnslil yposenb. 10 kinace. Metoauueckoe nocodue [latanuna A.B.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
bubmuorexa [JOK
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