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OenepanbHas pabodass mporpamMma 1o ydeOHoMy mpeamery "®dusmka" (06a30BBI YPOBEHB)
(manmee COOTBETCTBEHHO - MporpamMma mo (Qusuke, (PuU3MKa) BKIIOYACT MOSCHUTEIBHYIO 3aIUCKY,
coJiepkanue 00y4eHus, IJIaHUPYEMbIe PE3yJIbTaThl OCBOCHUS IPOTPAMMBI 110 (PU3HKE.

[losicHuTeNnpHas 3amucKa OTpakaeT OO0LIMe LENU U 337aYd U3y4eHUs (U3UKU, XapaKTePUCTUKY
MICUXOJIOTUYECKUX TPEANOCHUIIOK K €ro HM3Y4eHUIO OOy4JaloIIMMHUCS, MECTO B CTPYKType Y4eOHOTO
IUTaHAa, a TAKKE MOJIX0bI K 0TOOPY COJIEpKaHUSA, K ONPEIEIICHUIO TUNIAHUPYEMBIX PE3yIbTaTOB.

Copnepxanne 0Oy4deHHUsI PACKPBIBACT COJACPIKATENbHBIC JIMHUHM, KOTOPbIE NPEJIAaratoTcs JUls
00513aTeTLHOTO U3YYECHUSI B KKJIOM KJIacCe Ha YPOBHE CpeIHEro 00I1Iero oopa3oBaHusl.

[Imanupyemble pe3ynbTaThl OCBOCHHUS MPOTpaMMbl 1O (UM3HMKE BKIIOYAIOT JIMYHOCTHBIE,
MeTarnpeaMeTHbIE PE3YIbTAThl 32 BECh IEPHO]T 00YUSHHUSI Ha YPOBHE CPEAHEro 0011ero ooOpa3oBanus, a

TAKXKC MPEAMCTHBIC NTOCTUKCHU A 06yanOHI€FOC${ 3a Ka)KI[BIfl roa O6y‘-I€HI/I$I.

IMosicHuTeIbHAA 3aIIUCKA.

[Iporpamma 1o ¢usuke 06a30BOr0 ypOBHS Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KEHMH U TpeOOBaHUIl K pe3yapTaTaM OCBOEHHUS OCHOBHOM
oOpasoBaTenbHON mporpaMMmebl, npeacTtaBieHHbIXx B @I'OC COO, a takxke ¢ yderoM deaepaabHON
paboueld MporpaMMbl BOCIIMTAHWS W KOHIIEHIIMU TperoJiaBaHus ydeOHoro mpeamera "duzumka" B
oOpa3zoBaTelbHBIX  Opranu3anusax  Poccuiickoir ~ ®enepanuu,  peaqu3yOINIMX  OCHOBHBIE
o0Opa3oBaTeNIbHbIE TPOrPAMMBI.

Copepxanue mnporpammbl 1Mo (U3MKE HAmpaBieHO Ha (OPMUPOBAHHME ECTECTBEHHO-HAYUYHOUH
KapTuHBl Mupa obOydaromuxcst 10 - 11 kiaccoB npu oOyyeHuH ux ¢u3MKe Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-ESITeNbHOCTHOTO moaxona. IIporpamMma mo ¢usmke cOOTBETCTBYET TpeOOBaHUIM
OI'oC COO K mMmIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeJAMETHBIM pe3yibTaTaMm
oOyueHusi, a TaKK€ YYUTHIBAET HEOOXOJUMOCTh pealu3ali MEXIPEAMETHBIX CBs3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMU Y4EOHBIMU IpeaAMeTaMu. B Heill ompenensitoTcsi OCHOBHBIE IIENTU U3YYCHHS
¢bu3MKN Ha ypOBHE CpelHero oomero oOpa3oBaHus, IMJIAHUPYEMbIE PE3yabTaThl OCBOEHHS Kypca
(bU3HMKY: INYHOCTHBIC, METANpPEMETHBIE, IPeIMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma o usuke BKIHOYALT:

[InanupyeMble pe3ynbTaThl OCBOCHHS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIE PE3yAbTATHI MO ToJIaM O0yUYEHHUS;

Copepxanne yuebHoro npenmera "®duznka" mo rogam oOoyueHus;

[IporpamMma mo ¢uszmke MOXKeT ObITh MUCTMOJIb30BaHA YYUTEISIMH KaK OCHOBA JJIsi COCTaBICHHS
cBoux paboumx mporpamm. [Ipu pazpaborke pabodeld mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU
JOJIKHBI OBITh YYTE€HBI BO3MOXXHOCTH HWCIOJB30BAaHUS JIEKTPOHHBIX (IM(PPOBBIX) 00pa3oBaTeIbHBIX
PECYPCOB, SIBISIIOMIMXCS Y4eOHO-METOAMYECKUMHU MaTrepuaiaMu (MyIbTUMEIUHHBIE MPOTPAMMBI,

OJICKTPOHHBIC y‘{e6HI/IKI/I U 3aJaYHUKH, SJICKTPOHHBIC 6I/I6J'II/IOTCKI/I, BUPTYAJIbHBIC J'Ia60paT0pI/II/I,



UTPOBBIE TPOTPAMMBI, KOJUIEKIHMH ITU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PpEATU3YIOIIUMHU
TUTAKTHYECKUE BO3MOXKHOCTH HWH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COJEp)KaHHe
KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 00pa30BaHUHU.

[Iporpamma 1m0 (QU3MKE TPEAOCTABISET BO3MOXKHOCTH ISl  PEAIM3ALUN  Pa3THYHBIX
METOIMYECKUX TOXO0JI0B K OpraHu3aliy 00y4eHus: GU3UKE NP YCIOBUU COXpaHEHHs 00s3aTeIbHOM
YacTH COJEp KaHUs Kypca.

®dusnka Kak Hayka O HauOoJiee OOIIMX 3aKOHAX IMPHUPOJBI, BHICTYNAasi B KadyeCTBE Y4EOHOTO
npeaMeTra B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HAHHH 00 OKpYXArolleM MHpE.
HIkonbHBINA Kype (DU3HKH - CHCTEMOOOPa3yIOMIMKA ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIS)KaT B OCHOBE IIPOIECCOB W SIBJICHWH, HM3Y4aeMBIX XUMHEH,
ounosoruent, ¢usznueckoil reorpaduert u actpoHomuei. Mcmonp3oBaHWE W AKTHBHOE TMPUMEHEHHUE
GU3NYeCKUX 3HAHUM ONpeNeNseT XapakTep W pPa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTHUH B cdepe
SHEPTeTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TIONYYEHHUS HOBBIX MAaTepHalioB C 3aJaHHBIMU
CBOWcTBaMH M Apyrux. VzyueHue (u3MKu BHOCHT OCHOBHOW BKJIQJ B (pOpMHpOBaHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa OOydYalomMXCs, B (OPMHUPOBAHWUE YMEHHH MPUMEHSTh HAYYHBIA METO
MO3HAHUS MPU BHIMOJIHEHUH UMY y4eOHBIX UCCIIETOBAaHUI.

B ocHOBY kypca ¢u3ukm mis ypoBHSI CpeAaHEro oOmiero o0pa3oBaHUs TOJOXKEH psAl HACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Wnes uenoctHoctu. B cooTBeTcTBUM C HeW Kypc SBISETCS JIOTUYECKH 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepual M3 BCEX pasliesioB (DM3HMKH, BKIIOYAET KaK BOIMPOCHI KIIACCUYECKOW, Tak U
COBPEMEHHOU (PHU3UKH.

Wnes renepanuzaumu. B cooTBercTBUM ¢ Hell marepuasl Kypca (pU3MKM OOBEAMHEH BOKPYT
¢dbuznueckux teopuii. Benymum B Kypce siBisieTcss (OpMHpPOBAHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Wnes rymanurtapuzanuu. Peanmzanus ued MNpeanosiaraeT HCIOJb30BaHUE T'YMaHUTapHOTO
noTeHnuana (PU3NYecKoil HayKH, OCMBICICHHE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU U SKOJOTHYECKUMH MPOOIeMaMH.

Wnes mpuxnanHoil HampaBneHHocTd. Kype ¢u3uku mpennosiaraetT 3HaKOMCTBO C LIMPOKUM
KPYrOM TEXHHUUYECKUX U TEXHOJIOTHYECKHUX NMPUIOKEHUH 3yUEeHHBIX TEOPHH U 3aKOHOB.

Wnes »SKojlOTM3allMM  pealu3yercsi IOCPEJICTBOM  BBEAEHHUS 3JEMEHTOB  COJEpKaHMUS,
MOCBSIIIEHHBIX 9KOJIOTHUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C PA3BUTHEM TEXHUKHU
U TEXHOJOTHM, a Takke OOCyXIeHHs MpoOleM palMOHAIBLHOIO MPUPOJOINOIb30BaHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepxHEBBIMH dJIEMEHTaMH Kypca (pU3MKH Ha yPOBHE CpPEeTHEro 001Iero oopa3oBaHus SABISIOTCS
¢usnueckue Teopun (popMupoBaHHue MpPeACTaBICHUN O CTPYKTYpe MOCTPOEHUS (PU3MUYECKON TeopuH,

pojm (1)YH,Z[&MCHT3.J]LHBIX 3dKOHOB W TIPUHIUIIOB B COBPCEMCHHLIX IIPCACTABJIICHHUAX O IPHPOIC,



IpaHUIaX TPUMEHUMOCTH TEOPHH, JIJIsl OMTMCAHUS €CTECTBEHHO-HAYIHBIX SIBJICHUN U MPOIIECCOB).

CuCTeMHO-JIeTEIbHOCTHBIA TIOJX0J B Kypce (U3MKH peain3yeTcsl MpEeXJae BCEro 3a CYeT
OpraHu3allui SKCHEPUMEHTAIBHON JeATeNIbHOCTH oOydatouiuxcs. [l 06a30Boro ypoBHS Kypca
(U3HKK - OSTO HCIIOJIB30BAHUE CHUCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMCHTOB U
mabopaTopHBIX paboT, KOTOPBIC B TIporpamMme 1o (pu3uke 0ObeTMHEHBI B OO CITIUCOK YYEHUYIECKUX
MPAKTUYECKUX paboT. BeIfeneHne B yKa3aHHOM IepedHe JTa0OpaTOpHBIX padOT, MPOBOIUMBIX IS
KOHTPOJII W OIICHKH, OCYIIECTBIIICTCS YYaCTHHKAMU OOpa30BaTEIBHOTO IIpoIlecca HCXOAS W3
0COOEHHOCTEH MIIaHMPOBaHUS U OCHaleHus kabuHeTa (usuku. [Ipu sTom obecrieunBaeTcst OBlaJeHNE
0OyJaIONUMHUCS YMEHUSIMU TIPOBOJUTh KOCBCHHBIE W3MEPEHUsS, HWCCICIOBAHUS 3aBUCUMOCTEH
(U3HYECKUX BEIMIMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEII0KESHHBIX THITOTE3.

Pemenue pacdeTHBIX M Ka4eCTBEHHBIX 3a7ad C 3aJIaHHON (PU3UIECKOW MOJIEIBIO, TIO3BOJISIONICE
MPUMEHSTHh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfielia Kypca, Tak U HHTETPHPYS
3HaHHWS W3 Pa3HBIX pas3zfenoB. sl KadeCTBEHHBIX 3aJlad MPHOPUTETOM SBISIFOTCS 3aJaHus Ha
0OBSICHEHHE TPOTEeKaHUsI (U3MYECKHX SBICHUN M TIPOIECCOB B OKPYXKAIOMICH XKU3HH, TPeOyrOIIne
BBIOOpa (PU3UIECKOM MOJICITH JUISl CHTYAIlHH MTPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ TpeboBanusimu ®PI'OC COO k MarepuanbHO-TEXHHUYECKOMY OOECIICUCHUIO
y4eOHOro mpoiiecca 0a30BBIM ypOBEHb Kypca (M3UKH Ha yYpOBHE CPEIHEro 0O0Iero oOpa3oBaHUSA
JOJIKEH M3y4aTbCs B YCIOBUSAX MPEIMETHOro KaOuHeTa (PU3MKU WIM B YCIOBHUSX MUHTEIPUPOBAHHOTO
kaOWHETa TPEIMETOB €CTECTBEHHO-HAydyHOTO muKia. Hamwume B kabunHere (M3UKH HEOOXOIUMOTO
1abopaTopHOro 00OPYAOBaHMS AJISl BBHIMOJHEHHUS YKa3aHHBIX B Mporpamme Mo (U3UKE YUEHUYECKUX
MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOTO 000PYAOBAaHUS 00SI3aTENIBHO.

JlemoHcTpalMoHHOE 000pyaoBaHue GOPMUPYETCS] B COOTBETCTBUH C MPUHIIMIIOM MUHUMAaIbHON
JOCTaTOYHOCTU U 00ecrevyrBaeT MOCTAHOBKY MEPEYUCIICHHBIX B MPOrpaMMme Mo (U3MKe KIIOUYEBBIX
NEeMOHCTpalMii A7 HUCCIEeNOBAaHUS H3Y4aeMbIX SIBJICHMM UM MPOLECCOB, OJMIUPUYECKUX U
(GyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHME Ui YYCHHUECKUX MPAKTHUUECKUX paboT Gopmupyercs B BUIEC
TEMaTUYECKHX KOMIUIEKTOB U 00€CIeYrBaeTCsl B pacyeTe OJHOTO KOMIUIEKTa Ha JBYX OOY4aroIIuXcsl.
Tematnueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOpPYIOBaHUS JOJDKHBI  OBITh MOCTPOCHBI HA
KOMIIJIEKCHOM HCIIOJIb30BAHUM aHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIE ITU(MPOBHIX Ta00PaTOPUIA.

OCHOBHBIMH HENSIMU U3y4eHUS! GUUKH B 001I1EM 00pa30BaHUU SBIISIOTCA:

dopmupoBaHUEe MHTEpEca U CTPEMIICHHUS OOYYArOMIMXCS K HAYYHOMY H3YUYEHHIO MPUPO/IBI,
Pa3BHUTHE UX UHTEIUIEKTYAJbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

Pa3BuTHe npepcTaBneHni 0 HAYYHOM METO/JIe TIO3HAHUS U (POPMUPOBAHUE UCCIIEOBATEIECKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

(DOpMI/IpOBaHI/IC HayYHOTO MHUPOBO33PCHHUA KaK PE3yJibTaTa U3YUCHUA OCHOB CTPOCHHA MAaTCPUU



U QyHIaMEHTaJIbHBIX 3aKOHOB (DH3HKH;

dopmMupoBaHUE YMEHUU OOBSICHITH SBICHHUS C WCIOJIH30BAHMEM (U3HUYECKUX 3HAHUU U
Hay4HBIX JIOKA3aTEeIbCTB;

dopmupoBaHue MPEACTABICHUN O pOJIM (PU3UKH JJIsi PA3BUTHUS JIPYTMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHI.

JlocTkeHne 3TUX 1ejell 00ecrneunBaeTcs pelIeHHeM CIEIYIONINX 3a7ad B MPOLecce U3YUCHHS
Kypca (pU3MKH HA YPOBHE CpPEIHEro 0OIIero 00Opa3oBaHuUs:

[IpnoOperenne cuctemsl 3HaHUN 00 OOHIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX,
BKJIIOYAs] MEXaHUKY, MOJIEKYJISPHYIO (U3HUKY, JJIEKTPOJWHAMHKY, KBAHTOBYIO (DM3UKY W DIIEMEHTHI
acTpo(U3UKH;

dopMHUpOBAHWE YMEHUM TPUMEHSATH TEOPETHUECKUE 3HAHUS JJIs1 OOBSICHEHUS (PU3NUECKHUX
SIBJICHUH B TIPUPOJIC ¥ [Tl TPUHATHS IPAKTUISCKUX PEIIEHU B IOBCETHEBHON KU3HH,

OcBoeHMe cocOO0B peIIeHHUs Pa3IMYHBIX 33/1a4 C SBHO 33/IaHHON (PM3WYECKON MOJIENBIO, 3a/1a4,
MOJPa3yMEBAIOIIUX CaMOCTOSITEIFHOE CO3/IaHue (PU3HMUECKOW MOJIENIH, COOTBETCTBYIOMICH YCIOBUSIM
3a/1a4u;

[lonumanue (uU3MUECKUX OCHOB M MPHUHLMIIOB JEHCTBUS TEXHHUUYECKHUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;

OBnaneHue MeTOJaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS M MPOBEICHUS  (PU3NYECKUX
SKCIEPUMEHTOB, aHajh3a W UHTepHpeTanuu HHPOpPMAIMH, ONpeAeSeHUS JOCTOBEPHOCTH
MOJIyY€HHOTO pe3yJbTaTa;

Co3ganue yCaoBHM IS pPa3BUTUA YMEHHMH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOU
JeSITeTbHOCTH.

OO6miee 4ncIo 9acoB, pEKOMEHIOBAaHHBIX I M3ydeHus ¢usuku - 136 vacos: B 10 kimacce - 68
yacoB (2 yaca B Hezien0), B 11 kimacce - 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme mo (u3uke nepedeHb Ta00PaTOPHBIX M MPAKTUYECKUX padoT
SIBJIIETCS PEKOMEIOBAHHBIM, YUUTENb JIEaeT BHIOOp MPOBEACHUS JIAOOPATOPHBIX PabOT U OMBITOB C
y4eTOM MHJIMBUIYATbHBIX 0COOEHHOCTEN 00yJaroIUXCs.

JIrobas pabouas mporpamMma JIOJDKHA IMOJIHOCTBIO BKIIOYaTh B ceOs colep)KaHue JIaHHOU
MPOrpaMMBI IO (PU3HKE.

B otnenpHBIX cnydasx Kypc ¢uzuku 0a30BOTO YPOBHS MOKET M3y4aThcsl B 00beMe 204 yaca 3a
nBa roaa ooyuenus (3 1 B Hemenmto B 10 u 11 kmaccax). B aToM ciyyae yBennuuBaeTcsi HE MEHEe 4eM
10 20 4 pe3epBHOE BpeMs, KOTOPOE HMCHOJB3YETCS YUHUTENIEeM /i H3y4YEeHHUs BOIPOCOB, TECHO
CBSI3aHHBIX C BBIOpaHHBIM TpoduIeM 00y4YeHHUs, U yBeTUUYUBaeTCs yueOHas Harpyska, OTBOJAUMAs Ha
M3YYCHHE MEXaHUKHU, MOJEKYISAPHOW (DU3MKU W DIIEKTPOJMHAMUKH, 3a CUET PACIIUPEHHUS 4YHCIa
mabopaTopHBIX pabOT HCCIENOBATENBCKOTO XapakTepa U YPOKOB pEIICHHsS KAa4eCTBEHHBIX W

PACUCTHBIX 3a1a4.



Conep:xanue odoyuenus B 10 kiacce.

Pa3nen 1. ®usuka 1 METO/IbI HAYYHOTO TIO3HAHUSL.

®u3uka - Hayka O npupoae. Haydnele MeTonbl MO3HAHMS OKpyXxaroumero mupa. Pois
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pu3ndeckux sBJIeHUH U rpoueccoB. Hayunsle runoressl. @usnueckre 3aKOHbI
1 Teopuu. ['paHUIBI MPUMEHIUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTT COOTBETCTBHSI.

Pounb 1 MecTo Gu3NKHu B HOpMUPOBAHUN COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B IPAKTUIECKOM
NEeITeNbHOCTH JIIONIEH.

JleMoHcTparuu.

Amnasnorosbie U IU(PPOBBIE H3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUYMKH.

Pa3nen 2. Mexanuxka.

Tema 1. Kunemarnka

Mexannueckoe nBHKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOro IBMKeHHs. Cucrema oTcyera.
Tpaexrtopus.

[lepememienne, CKOpOCTh (CpemHSIE CKOPOCTh, MTIHOBEHHAs CKOPOCTh) MW  YCKOpPEHHE
MAaTE€pUaIbHOM TOYKHM, MX IPOEKUMU HAa OCH CHCTEMBI KoopAuHaT. CIOKEHHE IMepeMEeleHud |
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE MPsSMOJMHEHHOE IBMXKeHWe. [paduku 3aBHCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMENICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoe nageHue. Y CKopeHne CBOOOTHOTO TaACHNS.

KpuposmmHeliHoe 1BukeHue. J[BH>KeHHE MaTepUabHONW TOYKH 0 OKPY>KHOCTHU C IOCTOSIHHOM T10
MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. Ilepuox u yactora oOparieHwus.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckne yCTpPOMCTBA M IMPAKTUYECKOE IMPUMEHEHHUE: CIHUJIOMETpP, IBUKEHUE CHaps/IOB,
LIETIHBIE U PEMEHHbIE MTepEeAayu.

JlemoHCTparuu.

Mogenb cucteMbl OTCUYETa, UIUTFOCTPALINS KUHEMATUYECKUX XapaKTEPUCTUK JIBUKECHHUSL.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEeHHOM ITPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

HamnpaneHnue ckopocTy Npu IBUKEHHUU MO OKPYKHOCTH.

YdeHUYeCKui IKCIIEPUMEHT, JIa0OpaTOpHbIE PabOTHI

N3yueHnne HEpaBHOMEPHOTO JIBUKEHHUS C LENbIO ONPEEIICHUS] MTHOBEHHOU CKOPOCTH.

HccnegoBanue COOTHOMIEHUS MEXAY MYTSAMH, MPONWAECHHBIMHU TEJIOM 3a MOCIJEI0BATEIbHBIC

PaBHBIC IPOMCIKYTKU BPEMCHHU IIPHU PAaBHOYCKOPCHHOM JIBUKCHHU C Ha4aJbHOU CKOPOCTBIO, paBHOﬁ



HYJIIO.

N3yuenune aBuKeHUs apuKa B BA3KOU )KUIKOCTH.

W3yuenne qBMKeHuUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tewma 2. JIlunamuxka.

IIpunnun otHocurensHOCTH ['anmunes. IlepBeiii 3akoH Hberorona. MHepruanbHbIE CHUCTEMBI
oTCcUeTa.

Macca tena. Cuina. Ilpunnun cynepnosuiiuu cui. Bropoi 3akon HeroToHa anst MarepuanbHOM
Touku. Tpetuit 3aKkoH HbroTOHA 711 MaTepUaIbHBIX TOYEK.

3akoH BceMHupHOro TsroteHus. Cuna tsbkectu. [lepBas kocMuueckast CKOpPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUsS] CKOJIbXKEHHS M cuia TpeHus nokos. Kosdpduument tpenusa. Cuna CONpOTUBICHHS TNPHU
JBUKEHHUH TeNa B )KUAKOCTH WIIH rase.

[TocTynarensHoe U BpaliaTeabHOE IBHKEHUE a0COIIOTHO TBEPAOIO Tea.

MOMEHT Ccuiibl OTHOCUTEIBHO OCH BpaiieHus. I[lnedo cuibl. YCIOBUS paBHOBECHS TBEPIOTO
Tena.

TexHnueckne  yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHWE: TMOMIIMIHHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTparuu.

SIBrieHne UHEPIMY.

CpaBHeHME Macc B3aUMOJIEHCTBYOLIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHnue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JAe(hOpMaIHH.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOIbEME U MA/ICHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPIOTO Tea. Buibl paBHOBECHSI.

Y4eHUYeCKuil IKCIIEPUMEHT, JIa0opaTOpHbIE PabOThHI

N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOSHUKAIOIIMX B MPYKMHE U PE3MHOBOM 00pa3slie,
oT ux Aedopmarum.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPJOTO TENA, UMEIOIIETO OCh BPAILEHNUS.

Tewma 3. 3akOHBI COXpaHEHUsI B MEXaHUKE.

NMnynsc MarepualbHONW TOYKHM (TeNa), CUCTEMBl MAaTepHAlbHBIX TOYeK. VIMIyabC CHUIIBI U

HU3MCHCHUC UMITYJIbCA TCIIA. 3aKkoH COXpaHCHU UMITYJIbCA. PeakTHBHOE JBHKEHUE.



Pabota cuibl. MOITHOCTH CHITBL

Kunernueckas sHEprusi MaTepuainbHON TOUkU. Teopema 006 N3MEHEHUN KHHETUYECKOM SHEPTHH.

[MorenumanpeHast »Heprus. [loTeHnumaneHas SHEPTUs YOPYro AeGOPMHUPOBAHHOW TPYKHUHBI.
[ToTenumanpHas 3Heprus Teja BOJIM3U HOBEPXHOCTH 3EMIIN.

[loteHuuanpHple W HeEMOTEHUMalbHble CUJbl. CBA3b pabOThl HENOTEHUUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM HEPIruu CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPrUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne ycTpolcTBAa M NPAKTUYECKOE IIPUMEHEHHWE: BOJOMET, KOIEp, NPYKUHHBINA
IIACTOJIET, IBUKEHHUE PAKET.

JleMoHcTparuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE IBIDKEHUE.

[lepexon moTeHIIMANBHON SHEPTUN B KHHETHUECKYIO M 0OpaTHO.

Y4eHnuyecKuil SKCIIepUMEHT, JIabopaTOpHbIE PabOThI

N3ydeHne abCcoMOTHO HEYIIPYroro yaapa ¢ HOMOIIbIO ABYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHMEM MEXaHWYECKOM SHepruu Tejia Ha Mpumepe
PacCTsKEHUs PE3UHOBOIO JKIyTa.

Pazgen 3. MonekynsipHast pu3nKa U TEPMOIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON TCOPHUH.

OCHOBHBIE TMOJIO)KEHUS MOJEKYISIPHO-KUHETUYECKOM TEOpHUM M HMX ONBITHOE OOOCHOBAHUE.
Bbpoynosckoe nBmwxkenue. Juddysus. Xapakrep IBUKEHUS M B3aUMOJICHCTBUS YacTHIl BELIECTBA.
Mopnenu cTpoeHHUs Ta30B, KUAKOCTEH M TBEPABIX Tel U OOBSICHEHHE CBOMCTB BEIleCTBa Ha OCHOBE
3TUX MoJeneil. Macca u pa3mepsl moJiekyn. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenscus.

Mogens wupneanpHoro raza. (OCHOBHOE YpaBHEHHUE MOJEKYJISAPHO-KUHETUYECKON Teopuu
UeanbHOTO raza. AOCOIOTHAs TeMIiepaTypa Kak Mepa CpeaHeil KMHETUYECKON SHEpruM TEIIOBOTO
nBukeHus yactull rasa. lllkana temnepatyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHUEe MeHpaeneeBa-
Kinaneiipona. 3akon /[lanpToHa. M3ompouecchl B HAEATBbHOM Ta3e C IMOCTOSIHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe npencTaBieHne U30MPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

JleMoHcTparuu.

OmnbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIeCTBa, (PoTorpaduu MOJIEKY/l OpraHMueCcKuX
COCIMHEHUN.

OmnbiThl 0 AU} dY3Un KUIKOCTEH U ra30B.

Mojiennb GpOYHOBCKOTO JIBUKEHHS.

Mogpens onbita IITepHa.



OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBUSI.

Monens, WUIIOCTpUpYyIoLias IpUpoly JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSA UAEATIBHOTO I'a3a, H30IPOLIECCHI.

Y4eHnYeCcKuil IKCIIEPUMEHT, JIabOpaTOpHbIE PadOThI

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpEHU 00beMa KOMHAThI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEK/y lTapaMeTpaMy COCTOSTHUS pa3peKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOIUHAMUKHU.

TepmonnHaMuueckas cucteMa. BHYTpeHHsISI SHEPTHS TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
ee n3MeHeHusa. KommdecTBo TemsaoTel M paboTa. BHyTpeHHsSI sHEpruss 0JHOATOMHOIO HJI€aIbHOIO
raza. Buael teronepenaun: TEIJIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHHE. Y7eNbHas TEIIOEMKOCTh
BelecTBa. KommuecTBo TEMIOTH Npu Temionepeaaye.

[Tonatue 06 ammabatHoM mporiecce. [lepBriii 3akoH TepMoaMHAMHUKHU. [IpuMeHeHHE TepBOTro
3aKOHA TEPMOJMHAMUKY K H3ompoiieccaM. ['padudeckast uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtumMocTh po1ieccoB B IPUPOIE.

Tennoseie mamuubl. [IpuHIUTBI AEHCTBUS TEIUIOBBIX MammuH. [IpeoOpazoBaHusl SHEpPrHHM B
TeroBbIX MamwuHaxX. Koadduiment monesnoro neiictBusi TeroBoi mamwmebl. [ukn KapHo u ero
KO3 PHUITMEHT T0JIE3HOTO NEUCTBUS. DKOJOTUUECKHE MPOOJIEMBI TEIIJIOHEPTETHKH.

TexHnueckne ycTpoCTBa M NPAKTUYECKOE NPUMEHEHHWE: JABUTATellb BHYTPEHHETO CrOpPaHWs,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

JleMoHcTparuu.

W3meHeHne BHYTpPEHHEW SHEPrUM Tejla MPU COBEPIICHUU PabOThI: BBUIET MPOOKH U3 OYTHUIKU
MoJ JIGHCTBHMEM C)XAaTOro BO3JyXa, HarpeBanue »5¢upa B JATyYHHOW TpyOKe IyTeM TpeHus
(BUICOICMOHCTpALIHS).

N3menenne BHyTpeHHEH sHEpruu (TeMIepaTypbl) TeJa Mpu Terionepeaaye.

OmnpIT 0 aAMa0aTHOMY PaCIIUPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPaHHUs, PEaKTUBHOTO JABUTATEIS.

Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

W3mepenue yaenpHOM TEIUIOEMKOCTH.

Tewma 3. ArperaTHble cocTosiHUS BenecTBa. Da30BbIe MEPEXO/IbI.

[TapoobOpa3zoBanue u koHaeHcanus. Vcmapenue u kumeHue. AOCOTIOTHasS U OTHOCHUTENIbHAS
BIQXXHOCTh BO3Ayxa. HaceimeHHBI map. YaenpHas TemioTa mnapooOpa3oBaHUs. 3aBHUCHMOCTH
TEMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teepnoe Ttemo. Kpucramnmmyeckue u amopdHbie Tena. AHH30TPONHS CBOWCTB KPUCTAILIOB.
Kunkue xkpucramibl. CoBpeMeHHble MaTepuansl. [lnaBnenne u kpucramumzanus. YaenbHas TerioTa

rtaBneHust. CyOnumarus.



YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckre yCTpOHWCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TMCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUM TMOJIYYCHHs] COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH.

JleMoHcTparuu.

CBoiiCTBa HACBIIIIEHHBIX ITAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Crioco0Obl U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus 1 MIaBJIEHUS KPUCTAJUIMYECKOTO BEILIECTBA.

JleMoHCTpanys KpUCTalIOB.

Y4eHnueckuit 3KCIIepUMEeHT, JJabopaTOpHbIE paObOTHI

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazgen 4. DnexTpoauHaMuKa.

Tewma 1. DnmekTpocTaruka.

OnekTpu3anus Tel. DIEeKTpUYecKud 3apsi. JBa Buaa anekTpuueckux 3apsaoB. [IpoBonHMKW,
JURJIEKTPUKYU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs SJIEKTPUUYECKOTO 3aps/ia.

B3aumopericteue 3apsaoB. 3akoH Kynona. ToyedHbIM AlEKTPUUYECKUN 3apsill. DIEKTPUUECKOE
nosne. HampspkeHHOCTh 3nekTpudeckoro mnotisd. [IpuHmMnN cyneprno3unuy >JeKTPUYECKHUX IOJIEH.
JInHUM HaNIPSKEHHOCTH 3JIEKTPUYECKOTO OIS,

Pabota cun snexrpocratudeckoro mojst. [lotenmman. Paznocts moteHnmanoB. [IpoBogHuku u
JTURJIEKTPUKU B JIEKTPOCTATUYECKOM MoJe. J(uanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoeMkocTb. KonpeHcarop. OIEKTPOEMKOCTh IUIOCKOTO  KOHJAEHCATOpa. JHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE TNPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTpOnpuOOpoB, KOHAECHCATOpP, KOMHUPOBAIBHBIN
arrapar, CTpyMHbIN [IPUHTED.

JlemoHCTparuu.

YCeTpoicTBO M IPUHLIMI AEHCTBHUS JJIEKTPOMETPA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHUKY B 3IEKTPOCTATHUECKOM TIOJIE.

DneKTpocTaTUYecKas 3aluTa.

JIMAIIEKTPUKH B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMIAJAM IUIACTUH, PACCTOSHUS
MEXKy HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

3Hepr1/1;1 3apsKCHHOTO KOHACHCATOPA.



YdaeHnuecKkuit SKCIepuMeHT, 1abopaTopHbIE PadOTHI

N3mepenue 31eKTpoEeMKOCTH KOHIEHCATOpa.

Tema 2. [locTOSIHHBIN MEKTpUYECKUi TOK. TOKH B pa3IMYHBIX CpEeIax.

DOneKTpUYeCKUil TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mctounuku toka. Cuna
TOKa. [IOCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma 15 yuacTka LHenu.

DNEeKTpUYECKOe CONPOTUBJIEHHE. YIEIbHOE COINpOTHBIEHUE BeuiecTBa. [locienoBarenpHoe,
napajuiesIbHOE, CMEIIaHHOE COEJUHEHHE TPOBOJHUKOB.

PaboTa snextpuyeckoro Toka. 3akoH Jxoyns-JIlena. MOIIHOCTD 2JEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIasl Cuja U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHUKA TOKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) 3eKTpuieckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHAas MPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAUIOB OT
temiieparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAsI TPOBOJUMOCTh NOTYIPOBOIHUKOB. CBOCTBa p-
n-nepexoja. [loaynpoBoHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpaXx MW paciulaBaXx AJIEKTPOJUTOB.  DJIEKTPOJIUTHUYECKAS
JUccolManus. JIEKTPOIU3.

DJIeKTpUYEeCKHil TOK B razax. CamMOCTOSITEbHBIN W HECAMOCTOSITEIBbHBIA paszpsa. MomHus.
[Tna3ma.

TexHuueckre yCTpONCTBA MU MPAKTUUECKOE INPUMEHEHHE: aMIEpPMETpP, BOJIBTMETpP, PEOCTarT,
HMCTOYHUKU TOKA, 3JEKTpOHArpeBaTeNIbHbIE MPUOOPDI, JIEKTPOOCBETUTEIbHBIE MTPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIA AHMOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, IMOJYPOBOJHUKOBBIN THOL,
rajibBaHUKa.

JlemoHCTparuu.

N3mepeHune cuibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh  CONPOTHBIICHUS  LWIMHIPUYECKUX MPOBOAHUKOB OT JJUHBL,  IUIOLIAJU
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMeniaHHO€ COEJMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHME DIEKTPOABMKYILEH cuibl. KopoTkoe 3amblkaHUE TalbBaHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOUMOCTD JUOJA.

YdueHnuecKuil 3KCIIepUMEHT, J1a0opaTopHble pabOThI



N3ydeHne CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue 31neKTpoABIKYIIENH CUIIbl ICTOYHUKA TOKA U €M0 BHYTPEHHETO COIIPOTUBIICHUSL.

Habmonenue anextponusa.

MexnpeaMeTHbIe CBA3H.

N3yuenne xkypca ¢usuku O6a3zoBoro ypoBHs B 10 Kiacce OCYHIECTBISETCS C YYETOM
COJZIepKATEIBHBIX MEKITPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OMOJIOTHUH, XUMHHU, reorpaduu u
TEXHOJIOTUH.

MexnpeaMeTHble TOHSTHS, CBS3aHHbIE C M3yYEHHUEM METOJ0B HAyYHOI'O IMO3HAHUS: SIBJICHHE,
HaydHbId (akT, TUMoTe3a, (u3MuecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJENUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Maremaruka: pelieHue CHUCTEMbl ypaBHEHUM, JUHEWHas (yHKuus, napaboiia, rumepbosa, ux
rpa@uk W CBOMCTBA, TPUTOHOMETpHUYECKHE (DYHKIMHU: CHHYC, KOCHUHYC, TaHT€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI U UX MPOEKIMH Ha OCHU KOOPAMHAT, CIOKEHUE
BEKTOPOB.

buonorus: Mexanuueckoe ABMKEHUE B )KUBOU npHupoe, 1uddys3usi, 0cMOC, TEIJI000MEH JKUBbIX
OpraHu3MoB (BUIbI TEIJIONEpENayl, TEIIOBOE DPABHOBECHE), AJIEKTPUUECKHUE SIBJICHHUS B >KMBOU
MIPUPO/IE.

XUMUA: JUCKPETHOE CTPOEHHE BEIleCTBa, CTPOECHHE aTOMOB W MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KHJIKOCTEH M ra30B, JIEKTPUUYECKHE CBOWCTBA
METaJJIOB, AIEKTPOIUTHYECKAS AUCCOLUAIINS, TAIbBAHUKA.

I'eorpadus: BnaxxHOCTh BO3AyXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonorusi: npeoOpa3oBaHue IBMXKEHUN C HCIOJIB30BAHHMEM MEXaHHW3MOB, y4eT TPEHHUS B
TEXHHKE, MOIIIMITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JBUTAaTelb BHYTPEHHErO CropaHusi, mapoBas TypOuMHa, OBITOBOW XOJIOAWIBHUK,
KOHJUITMOHEP, TEXHOJIOTHH MOJIy4YeHHUSI COBPEMEHHBIX MaTepuasoB, B TOM YHCIIe HAHOMAaTepHaJoB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN

IIPUHTEP, SJIICKTPOHArpCBaTCIbHbLIC HpI/I60pBI, QJICKTPOOCBCTUTCIILHBIC HpI/I60pr, rajbBaHHKa.

Conep:xanue o0yuenus B 11 kinacce.

Paznen 4. DnekTpoaMHaAMUKa.

Tema 3. MarauTtHoe nose. DlNeKTpoMarHuTHast UHIIYKLKS.

ITocTtostHHbIE MarHuTHl. B3ammozelcTBUEe MOCTOSHHBIX MarHUTOB. MarHuTHoe moisie. Bekrop
MarHuTHOM MHAYKIMH. [IpUHIMI Cynepno3uliuyu MarHUTHBIX NoJje. JIMHUKM MarHUTHON WHAYKIUH.
KapTuna 1uHUI MarHUTHON MHYKIWH TOJISI TOCTOSIHHBIX MarHUTOB.

MarsuTHO€ 1oJjie IPOBOJAHUKA ¢ TOKOM. KapTuHa TUHUIA MHAYKIIMM MarHUTHOTO TOJISI JUTMHHOTO

npsAMOro MmpoBOJHHUKA W 3aMKHYTOI'O KOJIBLICBOI'O IMMPOBOJHHWKA, KATYIIKHW C TOKOM. OnbIT 3pCTC,Z[a.



B3anmMoericTBre IPOBOHUKOB C TOKOM.

Cuna Amriepa, ee MOJIyJib U HallpaBJICHUE.

Cuna Jlopenna, ee Moaynb U HampasiieHUE. [[BukeHHE 3apsHKEHHOM 4YacTHIbl B OJJHOPOIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHre  DIIEKTPOMArHWTHOW  MHAYKUMU. IIoTOK  BeKkropa  MarHUTHOM  MHAYKLHU.
DNeKTpOoABMKYIIAsl CUjla UHAYKIIUU. 3aKOH AJIeKTpoMarHuTHOU nunaykuuu dapanes.

BuxpeBoe nanexkrtpuueckoe mosie. OJIEKTPOABIDKYLAsS CWJIa MHIYKIMA B  IIPOBOJIHUKE,
JBUKYIIEMCS TIOCTYNATENIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTE. SIBNIEHME CAMOMHIYKIMH. DIEKTPOABIKYILAS CHJIa CAMOUHIYKIINH.

DHeprus MarHUTHOTO TOJISl KATYLIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

Texuuueckue  ycTpoHCTBa M NIPAaKTUYECKOE  IPUMEHEHHE:  IOCTOSHHbIE  MAarHUThI,
AIIEKTPOMArHUTBI, AEKTPOABUTaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS TIeYb.

JleMoHcTparuu.

OnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM TIOJIEM.

JIMHWY MHIYKIIMM MarHUTHOTO TOJIA.

B3anmopeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HetictBue cuibl JIopeH1ia Ha HOHBI AJIEKTPOJIUTA.

SBneHue AIEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD 3JEKTPOJIBHKYILEH CUIIbI UHIAYKLIHUUA OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUH.

Y4eHUYeCKui SKCIIEPUMEHT, JIa00paTOPHbIE PaOOTHI.

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUS NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHNS IEKTPOMarHUTHOW MHIYKIINH.

Paznen 5. KonebGanus v BOJIHBIL

Tema 1. Mexanudeckue U 3J€KTpOMarHUTHbIE KoJieOaHuUs.

KonebarenbHas cucrema. CBoOOAHBIE MexaHUUYeckHe KoyiebaHus. ['apMoHnYeckne KojeOaHUsL.
[lepuon, yacrora, ammutyaa u ¢asza konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHUECKUIl MasiTHUK.
VYpaBHeHHe rapMOHUYeCKUX KojeOanuii. [IpeBpaiienne sHepruu npu rapMOHUYECKUX KOJIeOaHHSX.

KoneGarenbubiii  koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJICOAaHUS B  HACAUIBHOM

K0JIe0aTeIbHOM KOHTYpC. Ananorus MCKAY MCXaHUYCCKUMHU U DJICKTPOMAIrHUTHBIMHA KOJICOAHHSIMH.



®opmyna TomcoHa. 3aKOH COXpaHEHUS S3HEPTUH B H/I€aIbHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxalOUMX KojieOaHWAX. BBIHYKICHHbIE MEXaHWYEeCKHE KOJICOaHMS.
Pe3onaHc. BeiHyXI€HHbBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

Ilepemennbiii Tok. CuHycOMJaIbHBIA MEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO TOKa.
AMIUIMTY/IHOE U JISHCTBYIOLIEE 3HAUEHHUE CUJIbl TOKA U HANPSHKEHUS.

Tpancopmarop. IIpomsBoacTBo, mepemaya ¥ NOTPEOICHHWE DIEKTPHUUECKOW DHEPTHUH.
DKOJIOTUYECKHE PHUCKM TpU  NPOM3BOJACTBE  3JeKTpo3Hepruu. KynbTypa  Hcnosb3oBaHuA
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: NIEKTPUYECKUI 3BOHOK, I'E€HEepaTtop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

JleMoHcTparuu.

UccnenoBanue mnapamMeTpoB KojeOaTelnbHOW CHCTEMbI (NMPYKMHHBIH MM MaTeMaTH4YeCKHM
MasITHUK).

Ha6nronenue 3aryxaromux Koinebanui.

HccnenoBanue cBOMCTB BBIHYXIEHHBIX KOJIEOAHUH.

Ha6nronenue pezonanca.

CB0OOIHBIC IIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIbI TOKA U HAIPSKEHUs OT BPEMEHHU) JUTSl 3JIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3oHaHc mpu MOCIENOBAaTEIIBHOM COCOUHEHMHM PE3HCTOpPA, KATYyIIKH WHIYKTUBHOCTH H
KOHJEHCATOPA.

Monenb IMHUY 2IEKTPONEPENIAYH.

VYueHnueckuil 3KCIepuMeHT, 1a00paTopHble pabOThI

HccnenoBanue 3aBUCMMOCTH IEpUoJia MaibIX KoJeOaHUH Ipy3a Ha HUTU OT JJUHBI HUTH U
Macchl rpysa.

HccnenoBanue nepeMeHHOrO TOKa B LIENIM U3 IOCIENOBATEIbHO COCIMHEHHBIX KOHIEHCATODA,
KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanndeckue 1 3J1€KTPOMAarHUTHbIE BOJIHBI.

MexaHnyeckue BOJHBI, YCJIOBHs pactpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHHs] U
nnuHa BoJHbL. [lomepeunsle W mpojosibHBIE BOJHBL. MHTepdepeHuns n audpaxius MeXaHHUYeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. YCIOBHUS M3JIY4E€HHMsS OJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, v B anexkrpoMarHuTHON BojHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXX€HHE, IIPEIOMIIEHHE, noJisipu3anus, mdpaxiys, uHTEepEepeHIIHs. Ckopoctb

QJICKTPOMArHUTHBIX BOJIH.



[Ikana 3MeKTPOMAarHUTHBIX BOJH. [I[pruMeHEHNE 3TIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE H OBITY.

[IpuHIKIIBI paIUOCBA3U U TEIEBUACHUSA. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEN CPEIbl.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBAs TMarHOCTHKA B TEXHUKE W MEIUIIMHE, paaap, paJuoNpPUEMHHUK, TEICBU30D, aHTCHHA,
teneon, CBU-neyn.

JleMoHcTparuu.

OO6pazoBaHue U pacpOCTPaHEHNUE TTOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomeecs Teno kak HICTOYHUK 3BYyKa.

HaGnronenue otpaxkeHns U MpeIoMIICHUS] MEXaHUYECKUX BOJH.

Habmronenue nureppepeHnu u Juppakiiui MeXxaHn4ecKuX BOJIH.

3BYKOBOM pPE30HAHC.

HalGnronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U YaCTOTON KOJIeOaHHIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, TOJISIPU3AIINS,
mudpakius, HTHTEpQepeHIHs.

Tema 3. Ontuka.

I'eomerpuueckas ontuka. [IpsMonuHeitHoe pacipoCcTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyu
cBeTa. TOYEeUHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n300paxeHni B TUIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIOTHBIM TOKA3aTellb MPEIOMIICHHS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroy noaIHoro BHyTPEHHEr0 OTPaXKEHUSI.

Hucnepcus cBera. CinoxxHbIN cocTaB 6emoro ceera. L[ser.

Cobuparoniue u pacceuBaromue jJuH3bL. ToHkas auH3a. DOKYCHOE PACCTOSIHHE W ONTHYeCKas
cwiia ToHko# nuH3bl. [locTpoenue u3o0pakeHuil B coOMparoImux U paccenBaromux auH3ax. Gopmyna
TOHKOM JIMH3BL. Y BEIUMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKOM ONITUKH.

BonnoBas ontuka. Uutepdepenuns cera. KorepeHTHble MCTOYHHMKHU. YCIIOBUS HaOIIOACHUS
MaKCUMYMOB U MHUHHUMYMOB B HMHTEPPEPEHLIMOHHONW KAapTHUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBera. Judpakumonnas pemierka. YciaoBUe HaOMIOIEHUS TIAaBHBIX MaKCUMYMOB
MIpH MMaJICHU MOHOXPOMAaTHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnudeckne yCcTpoWCTBa H MpaKTUYECKOE TMPUMEHEHHWe: OYKd, Jymna, (QoToammapar,
MPOEKIIMOHHBIA ammapaT, MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAS ONTHKA, AU(PPAKIHOHHAS peIIeTKa,
MOJISIPOUI.

JleMoHcTparuu.



[IpsiMonHEHOE paclpocTpaHeHre, OTPAKEHUE U MpeomiieHrne cBeTa. OnTudeckue mpuodophl.

IlonHoe BHyTpeHHee oTpaxeHue. Mojiesnb cBETOBO .

HccnenoBanue CBOWCTB U300pakeHUIl B TIMH3AX.

Mogenn MUKpOCKOTIA, TEJIECKOIIA.

Habmoenne natepdepeHium ceera.

Hab6monenue nudpakiuu ceera.

Habmoienue nucnepcun cBera.

[Tonmy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuenue criekTpa ¢ HOMOIIBbIO TU(PAKITUOHHOMN PEIIETKHU.

Habmronenue nonsipusaiuu cBera.

Y4eHnueckui 3KCIIepUMEHT, JJabopaTOpHbIE pabOTHI

N3mepenue nokaszaTesns NpeaoMIIEHUs CTEKIIA.

WccnenoBanue cBONCTB U300pakeHUH B JIMH3aX.

HaGnronenue aucnepcun ceTa.

Paznen 6. OCHOBEI cIleITUATBHON TEOPHH OTHOCHTEIIBHOCTH.

['panuubl NPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [locTynarbl CHENUaTIbHOM TEOpUH
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMme, MPUHIUI OTHOCUTEIHHOCTH
OWHIITENHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIeHUEe BPEMEHH U COKpAIICHUE JTUHBI.

DHEPrus ¥ UMITYJIbC PEISTUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl C SHEPTUEH U UMITYIHCOM PEJIATUBUCTCKOMN YaCTHUIIbl. DHEPTHUS MOKOSI.

Pazgen 7. KBantoBast ¢pusuka.

Tema 1. DeMeHThI KBAHTOBOM ONTUKH

®dotonbl. Popmyna Ilmanka cBs3u 3HEpruu (HoToOHA C €ro YacTOTOW. DHEPrUs U HMITYIIBC
¢dhoToHa.

OtkpeiTue u uccnenoBanue QGorodddexra. Ombitel A.I'. CroneroBa. 3akoHbl (oTorddekTa.
VYpasuenue Ditnmreitna 1s pororddexra. "Kpacnas rpanuna” ¢porospdekra.

JaBnenue ceera. OnbiTel I1.H. JIeOGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texuuyeckue ycTpoHCTBa U MPaKTHYECKOE IPUMEHEHHE: POTOITEMEHT, (POTOJATUMK, COTHEUHAS
Oarapesi, CBETOHO/.

JleMoHcTparuu.

D013 PeKT Ha YCTAaHOBKE C IIUHKOBOU MIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hdeKTa.

Ceerommon.

CoustneuHas Gatapest.



Tema 2. Ctpoenue aroma.

Mognens atoma Tomcona. Onbithl Peseppopaa no paccesnuio @ -uactun. Ilnanerapuas monens
atoma. [Toctynatel bopa. M3myuenue u noromenue GOTOHOB MPH MEPEXOE aToMa ¢ OJHOTO YPOBHS
SHEpruu Ha apyroi. Buapsl cnexTpoB. CrieKTp ypoBHEN SHEPrUM aToMa BOJOPO/Ia.

BounnoBbie cBoMicTBa yacTull. Bonnsl 1e bpoinsa. KopryckynsipHO-BOJIHOBOW Tyalli3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHBINA aHaIH3 (CIIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

JleMoHcTparuu.

Mogens onbiTa Pesepdopna.

Onpenenenre AIUHBI BOJIHBI JIazepa.

Habmtonenue nuHeuaThIX CIIEKTPOB U3TYyUEHHUS.

Jlazep.

YyeHn4yeckuit SKCIepUMeHT, 1abopaTOpHbIE PaOOTHI.

HaGnronenue nuHeH9aToro crexTpa.

Tema 3. ATomMHOE sI/IPO.

OKCHEPUMEHTHI, JOKA3BIBAIOLINE CIOXHOCTh CTpoeHUs sjapa. OTKpbhITHE pPaJHOaKTUBHOCTH.
OmneiTe Pezepdopaa no onpeaenennio coctaBa paarioakTUBHOTO u3nydeHus. CBolcTBa anbda-, OeTa-,
raMMa-u3JiydeHus. BiausiHue painoakTUBHOCTH HA KHUBbIE OPraHU3MBI.

OTkpeITHE TIPOTOHA U HEeWTpoHA. HykiionHas Monens sapa I eiizenOepra-HBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacmazn. ['amma-u3iaydeHue. 3aKkoH
PaaOaKTUBHOIO pacraja.

DHeprus CBS3M HYKJIOHOB B siipe. SnepHbie cuiibl. Jledekt macchl sapa.

Anepuble peakuuu. Jlenenve u cUHTE3 SA€EP.

SAnepubiii peaktop. TepmosimepHbiid cuHTe3. [IpoOeMbl U MEPCIEKTUBBI SACPHON SHEPreTUKH.
DKOJIOTUYECKHUE aCHEKThI SIAEPHOM SHEPTETUKH.

DOneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTo 161 HaONIIOIEHUS ¥ PETUCTPALIUN DIIEMEHTAPHBIX YaCTHII.

OyHIaMeHTanbHbIe B3auMOAecTBYs. EMHCTBO r3ndeckoil KapTHHBI MHpA.

TexHnueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: T03UMETpP, Kamepa BunbcoHa, siaepHbIil
peakTop, aToMHas 6oM0a.

JleMoHcTparuu.

CueTynK MOHU3UPYIOIINX YACTHIL.

Y4eHUUYeCKUi IKCTIEPUMEHT, 1a00paTopHbIe pabOThHI

HccnenoBanue TpeKoB YacTHUIl (110 TOTOBBIM (GoTorpadusm).



Paznen 8. DneMeHTHI aCTPOHOMUU U aCTPOPHU3HUKH.

Dtanbl pa3BUTUs acTpoHOMUU. [IpuKkiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYECHUE ACTPOHOMHUH.

Bun 3Be3anoro neba. Co3Besnus, ipKU€ 3B€3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Connue. CosiHeyHast akTUBHOCTb. McTtounuk sHeprun CoJsiHLA M 3B€3/. 3BE3/ibl, UX OCHOBHBIE
XapakTepucTuku. [[uarpamma "CHEeKTpaJibHBIA  KJIacCc -  CBETUMOCTBH'. 3Be3llbl  TJIABHOU
MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTB' ISl 3B€3]] TJIABHOM TMOCIIEI0OBATEILHOCTH.
Buyrpennee crpoenue 38e31. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKIECHUU U 3BoJIrOITMU CoJHIIa
Y 3BE€3]1. DTaIlbl >KM3HU 3BE3]I.

Mnneunsiii [lyte - nama [MamakTtuka. Ilonoxenue u awkenue Cousnna B [Mamaktuke. Tursl
raJlakTuk. PajmoramakTiuky U kBa3apsl. YepHBIE ABIPHI B S/IpaxX TaIaKTHK.

Bcenennas. Pacimpenue Beenennoil. 3akon Xa60ma. Paz0eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepemennsie mpo6iieMbl aCTPOHOMUMU.

Yyenndeckue HaOIIOACHU.

Habnionenuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH s
OTIpe/ieNIeHUs] TIOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/us
CeBepHOTO MOTYIIAPHUS U SIPKUE 3BE3IBL.

Ha6mrogenus B reneckon Jlynsl, mianet, Mieunoro Iyru.

O6o0maroiee MOBTOPEHUE.

Ponb ¢u3uku U acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKON, COIMAILHON M 3TUYECKOU
chepax NesATENLHOCTH YEJIOBEKa, poJib U MeCTO (U3UKH U aCTPOHOMHUHM B COBPEMEHHOW HAy4YHOM
KapTUHE MUPA, Pojib (U3UYECKOil Teopuu B (JOPMUPOBAHUMU MPEJICTABICHUNA O (PU3MUECKON KapTHHE
MUpa, MecTO (U3MYECKON KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MIpPEJICTaBJICHUI O IPUPO/IE.

MexnpeaMeTHbIE CBSI3U.

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kilacce OCYIIECTBISETCS € YYETOM
COJIepKaTeIbHBIX MEKITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHUH, Teorpaduu u
TEXHOJIOTUH.

MexnpeaMeTHbIE MOHSTHS, CBA3aHHBIE C U3yYEHHUEM METOJ0B HAyYHOI'O MO3HAHUS: SIBJICHHE,
Hay4yHbId (akT, rumoTe3a, (pusnueckas BeIHYMHA, 3aKOH, TEOpHs, HAONIIOJEHUE, SKCIEPUMEHT,
MO/JIETMPOBAHUE, MOJECIIb, U3MEPEHHE.

Maremaruka: perieHre CUCTEMbl ypaBHEHUHN, TPUTOHOMETpUYECKHe (PYHKIIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKJAECTBO, BEKTOPhI U MX MPOEKLIHUH HA OCH

KOOpAUHAT, CJIOKCHHUC BCKTOPOB, IPOU3BOJHBIC 3J3JICMCHTAPHBIX q)YHKHHﬁ, MMPpU3HAKN 1'[0,[[061/151



TPEYroJIbHUKOB, OIIpe/ieJIeHHE IO INIOCKUX GUTyp U 00beMa Tell.

buomorus: QJICKTPUYCCKHUC SABJICHUA B JKUBOM mnmpupone, KoJIeOaTeIbHEIE JBMKCHUA B JKUBOM
prUpoaAc, ONTUYCCKUC ABJICHUA B JKUBOM mnpuponae, HeﬁCTBHe paguanyvy Ha J XUBBIC OPraHUu3MBbIl.

Xnmus: CTPOCHUC aTOMOB M MOJICKYJI, KPUCTAJUIMYCCKAA CTPYKTypa TBEPAbIX TCJI, MCXaHW3MbI
00pa3oBaHus KPUCTAIUIMYECKON PEIETKHU, CTIEKTPAIbHBIN aHAIN3.

'eorpadusi: MarHUTHBIE TIONIOCa 3E€MIIM, 3aJ€XKH MAarHUTHBIX pPyA, (OTOChEMKA 3EMHOU
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnosorus: IUHMM DJIEKTpOIEpenad, TEHEpaTop IMEPEMEHHOrO TOKa, DJJICKTPOJBUIATEIb,
WHIYKIIMOHHAsA TieYb, pajap, paJdoNpHEMHHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,

MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHast OaTapes.

TEMATHUHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBaun | KojauuecTBo 4acoB
n/ € pa3/ieJioB u Kontpo DeKkTpoHHBbIE (U POBHIE
1| TepM : Beer .111,111,1[(:, Tpaxriyeckn oﬁpasol;aTean(:)lle?)Ecypcbz
NMPOrpamMmbI 0 padoThbI e padoTsl
Paznen 1. DUBUKA U METO/Ibl HAYUHOI'O ITIO3HAHMU S
®uznkau
11 METOIbI 5 bubnuorexa [JOK
HAy4IHOTO https://m.edsoo.ru/7f41bf72
TTO3HAHUS
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 | Kunematixa 5 https://m.edsoL(I).ru/7f41bf72
99 I — 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
23 fii;?ilm B 6 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMMUKA
OcHOBBI
31 MOJIEKYJIAPHO- 9 1 bubnuoreka [IOK
KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPHUH
3.2 TOC(;Z)IT\;)(?;II/IHaMI/IK 10 1 Bubmzorexa LIOK
" https://m.edsoo.ru/7f41bf72
ArperarHble
33 ;Z;Ig:;lg 5 bu6mmoreka [JOK
Pazophie https://m.edsoo.ru/7f41bf72
TIePEXO0IbI



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny ‘

24 |

Paznea 4. 9JIEKTPOJANMHAMUKA

41 DNEeKTPOCTaTHK 10 1 1 bubnuorexa [JOK
' a https://m.edsoo.ru/7f41bf72
TlocTrosHHBIN
AIEKTPUYECKUN
bu6mmoreka [IOK
4.2 ToK. Tokw B 12 1 1 https://m.edsoo.ru/7f41bf72
Pa3IHYHBIX
cpenax
Hroro no pazaeny 22
PeszepBHOE Bpemst 2 1
OBIIEE
KOJIMYECTBO
YACOB TIO 68 5 4
[TPOIT'PAMME
11 KJIACC
KoauuecTBO 4acoB
. Hauwvenosanne Kontp JaeKkTpoHHbIE (IU(pPOBbIE)
n/ | pasesioB U TeM Beer | ombubr | Tlpaktuueckn | o pa30BaTeIbHbIE PECYpPehl
n NporpaMmmbIl ) e e padoThI
paodort
bl
Paznen 1. 9JIEKTPOIUHAMMUKA
MaruutHOE 110JI€.
bu6moreka [IOK
6
11 NISKTPOMArHHTH 1 1 3 https://m.edsoo.ru/7f41c97c
ast MHTYKITUS
Hroro mo pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHbBI
Mexanunueckue u
21 ANEKTPOMATHHTH 9 1 bubmuorexa [JOK
' https://m.edsoo.ru/7f41c97c
ple KOJIeOaHUs
Mexannueckue n
29 AIEKTPOMATHHTH 5 1 bubnuoreka [JOK
' https://m.edsoo.ru/7f41c97c
bIE€ BOJIHBI
bubmuoreka [JOK
2.3 | Onmuxa 10 3 https://m.edso0.ru/7f41c97c¢
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJILHON TEOPUH OTHOCUTEJIBHOCTH

OcHOBBI
31 CIIeIIUaIbLHON 4 1 bubmuoreka [{OK
' TEOPUH https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTHU
Hroro no pazaeny 4

Pazgen 4. KBAHTOBASI ®U3UKA

C)
a1 K;ﬁi‘z}{g}; 5 bubmuoreka [JOK
' https://m.edsoo.ru/7f41c97c
ONTHKH
4.2 Crpoenue atoma 4 bubmuoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5) BH6H.HOTeKa oK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznea 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPOPU3UKN
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115.8. Ilnanupyemble pe3yJbTaThl OCBOEHHSI POrpaMMbl M0 (pU3HKe HA YPOBHE CPeIHEro
00111ero oOpa3oBaHus.

115.8.1. OcBoenne yueOHoro mpeamera "®dusmka" Ha ypoOBHE CpeaHEro o0Imero oopa3oBaHUs
(6a30BBIi YPOBEHB) TOJDKHO O00ECIIEYUTh JOCTHIKCHHUE CIICTYIOIINX JTHYHOCTHBIX, METAIIPEAMETHBIX U
MpeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIn4HOCTHBIE pE3yJabTaThl OCBOCHHS ydeOHOro mnpenMera "dwuzuka" [JODKHBI OTpaKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOY4YaroUIUXCs PYKOBOJCTBOBATbCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOI LIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEXKIACHUM,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIeCTBa, paclIUpeHHUE >KU3HEHHOTO
OTbITAa U OMNBITA JIEATEIHHOCTH B IPOIECCE pean3allid OCHOBHBIX HANpPaBJICHUN BOCIUTATEILHOMN
NeSITeNIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxJaHCKOTO BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIIMHU O0YYaIOMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1IecTBa;

MPUHATHE TPAAUIMOHHBIX  OOIICUENTOBEYECKUX TYMAHUCTHUYECKUX M JEMOKPATHYECKUX
LIEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO JICATENbHOCTh B MHTEpPEcax Tpa)KIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OPraHU3alluH;

YMEHHE B3aUMOJICHCTBOBATh C COIMATbHBIMU HHCTUTYTAMH B COOTBETCTBHHU C MX (YYHKIHSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IeSTELHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHUS:
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c(OpPMHPOBAHHOCTH POCCUHCKON TPAXKIAHCKON WACHTHYHOCTH, TAaTPUOTU3MA,;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, TOCTHKEHHSIM POCCHICKHIX YICHBIX B
o0acTi PU3UKU U TEXHHKE,

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHHUSL:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH Ha
MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIE B ICATEIHHOCTH YICHOTO;

0CO3HAHME JINYHOTO BKJIAJ[a B IOCTPOCHNE YCTOHIMBOTO OYyAyIIEero;

4) 3CTETHYECKOTO BOCITUTAHHS:

ACTETHYECKOE OTHOINEHHE K MHUPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢buznueckoi HayKe;

5) TpyI0BOr0O BOCIHTAHHMS:

WHTEpEC K pa3auvHbIM chepam mpodeccHoHATBHOM ASITeIFHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢bu3MKOM W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymed mnpodeccun u
peaIn30BBIBATH COOCTBEHHBIC KHU3HECHHBIC TITAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O M CamMoOOpa3oBaHHUIO B oOmacTh (UM3UKH Ha
MPOTSHKEHUU BCEH )KU3HU;

6) 9KOJIOTHYECKOT0 BOCITUTAHUS:

cOPMHUPOBAHHOCTh ~ 3KOJOTMYECKOW  KyJIbTYPbl, OCO3HAaHHE IJI00AJbHOTO  XapakTepa
9KOJIOTUYECKHUX TTPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBJICHHE JEHCTBHI B OKpYXalolIe cpele Ha OCHOBE 3HAHMS LieJei
YCTOWYMBOTO Pa3BUTHSI YEIOBEYECTBA;

Pacmmpenue omnbiTa OesTENTbHOCTH SKOJIOTMUECKON HANpaBICHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHUH N0 PU3MKe;

7) LIEHHOCTH HAYYHOTO MO3HAHUSL:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznuecKoil HayKu;

OCO3HAHHE IIEHHOCTH HAy4yHOW NesATeNbHOCTH, TOTOBHOCTh B MpPOIECCe H3YYCHHUS (DUBHKU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSITeNbHOCTh MHIUBUYAIBHO U B TPYIITIE.

115.8.2. B mpouiecce AOCTHXKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMMBI TIO (pu3mKe
JUIs YpOBHSI CpenHero oobmiero obpa3oBaHUs y OOyYaIOIIUXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUIEKT, Ipeanoiaraimuii chopMUPOBAHHOCTD:

CaMOCO3HAaHHs, BKIIOYAIOIIETO CIIOCOOHOCTHh TOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSIHHUE, BUJIETh
HaMpPaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOLIMOHAILHOU c(hepbl, OBITh YBEPEHHBIM B cebe;

CaMOpEryJIMpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a

CBOC IIOBCACHUC, CIIOCOOHOCTh alaliTUPOBATLECAd K OMOLNHWOHAJIBHBIM HU3MCHCHUAM U IPOABJIATH



THOKOCTb, OBITh OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO TN U YCIIEXY, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHUE JICHICTBOBATH, UCXO/S U3 CBOMX BO3MOKHOCTEH;

AMITATUH, BKIIIOYAIOIIEH CITIOCOOHOCT IOHUMATh AMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YIUTHIBATH
€ro MPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COLIMANBHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTPaMBAaTh OTHOIICHUS C JPYTUMHU
JIOABMU, 3200 THTHCS, MPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

115.8.3. MeranpenmMeTHbIE pe3yabTaThl OCBOCHHUSI MTPOTPAMMBI CPEIHEro o0IIero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

115.8.3.1. OBnageHne yHUBEPCATHHBIMU ITO3HABATEILHBIMHE JICHCTBUIMHU:

1) 6Ga3oBbIe JIOTHYECKHUE ICHCTBUS:

CaMOCTOSITEIFHO ~ (pOPMYJIMpPOBaTh W  aKTyaJIM3UpOBATh  MpOOJEMy, paccMaTpuBaTh e
BCECTOPOHHE;

OTIPENIENATH IIETH IeSITeTbHOCTH, 33/1aBaTh ITAPAMETPhI U KPUTEPHH UX JIOCTIKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMAaTPUBAEMBIX (PU3NIECKUX SBIICHUSX;

pa3pabaTbIBaTh IUIaH PELICHUS NMPOOJIEMBl C YyUYETOM aHaIM3a MMEIOIIMXCS MaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IESTEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM, OLICHUBATh
PHUCKH MTOCIIEACTBUH 1€STENBbHOCTH;

KOOPIMHMPOBaTb M  BBIIOJHATH pabOTy B YCIOBHMSX pEAlbHOTO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TP PELICHUHN )KU3HEHHbBIX IIpoOIeM.

2) 6a30BBIC UCCIICIOBATEIBCKUE ACHCTBUS:

BJIa/IeTh HAYYHON TEPMHUHOJIOTUEH, KIFOUEBbIMU OHATHSMU U METOJaMU (PU3UYECKOI HayKH;

BJIaJIeTh HaBbIKAMU y4eOHO-HCCIIE0BATEILCKOM U MPOEKTHOM ESATEIbHOCTH B 00JIaCTH (QU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pelleHHs 3a1au (U3NYEeCKOro
CoJiepKaHUs, IPUMEHEHHUIO PAa3JIMUHBIX METOJIOB [TO3HAHUS;

BIAJeTh BHJAMH JESITEIbHOCTM IO IMOJY4YEHHI0O HOBOIO 3HAHMSA, €ro HHTEpIpeTaluy,
peoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CHTyallUsiX, B TOM 4YHCJE NPH CO3IaHUU
y4eOHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3a/lady, BBIIBUIaTh IMIIOTE3Y €€
peleHus, HaXOAUTh apryMEHTHl JUIs JOKa3aTelbCTBAa CBOMX YTBEp)KJIEHHM, 3aJaBaTh MmapaMeTphl U
KPUTEPHH pelleHHS;

aHAJM3UPOBATh TMOJIYUYEHHBIE B XOJIE PELICHMS 3a/laud pe3yJbTaThl, KPUTUUYECKH OIICHHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTb H q)OpMyJ'II/IpOBaTB COOCTBEHHBIE 3aga4ud B O6paSOBaTeHBHOI>'I ACATCIIBHOCTH, B TOM



qHcIe PU U3yYeHUN (DU3UKY;

JaBaTh OIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATH TPUOOPETCHHBIN OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTUYECKYIO O0IACTh KU3HEACATEILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX YICOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, ITPE/IaraTh OPUTHHAIBHBIC TIOIXO bl ¥ PEIICHUS;

CTaBHUTH MPOOIEMBI U 33]1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pabota ¢ uHpopMarueii:

BJIJICTh HABBIKAMH TOJyYCHHsI HHOOPMAIMKA (PU3NIECKOTO COJCPKAHUSI U3 HCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEJIbHO OCYIIECTBJIATh TIIOWCK, AaHaJlM3, CHCTEMATH3alMI0O ¥ WHTEPIPETALUIO
nH(OPMAIIUN PA3THYHBIX BUIOB U (OPM TIPEICTABICHUS;

OIIEHUBATh JOCTOBEPHOCTH HH(POpMAIINH;

WCII0JIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH B pEIICHHH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHMU3AlMOHHBIX 3a/Jad C COOJIFOJICHHEM TpeOOBaHUI
SPTrOHOMHKH, TEXHHUKH 0€30TaCHOCTH, TUTHEHBI, PeCypCOCOepPEKEHUs, PABOBBIX U 3TUYECKUX HOPM,
HOPM MHGOPMAIIMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COACPIKAaHUS B Pa3UYHBIX (opMarax ¢ Y4eTOM Ha3HAYCHUS
uHbOpMAIIMA W [EJICBOH ayquTOpHH, BHIOMpas ONTHMaJbHYIO (OpMYy TMPEICTABICHUS U
BU3YaJIH3aIINH.

115.8.3.2. OBnageHne yHUBEpCATbHBIMH KOMMYHUKATUBHBIMU JCHCTBUSMH:

1) oGmieHue:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JCSTCIHHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(QIMKTHBIX CUTYAIlUi U CMSATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI ISITEIIbHOCTD:

MMOHUMATh U MCIIOJIb30BATh IPEUMYIIIECTBA KOMaHHOM U HHIMBHIyaTbHON pabOThI;

BBIOMpAaTh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUH C Yy4eTOM OOIIUX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJO0TO YiICHA KOJUICKTHUBA;

MPUHUMATh 1EJIH COBMECTHOU JIEATEILHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JCUCTBUS IO
€€ JOCTH)KCHHIO: COCTaBISATh IUIAH NEHCTBUM, pacHpeneNiaTh POJId C YU€TOM MHEHHH Y4aCTHUKOB,
00CY)KIaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh KAueCTBO CBOETro BKJIAaJa U KAXKJIOTO yYaCTHUKAa KOMaHIbl B OOIIMI pe3ynpTaT MO
pa3pabOTaHHBIM KPUTEPHUSIM;

mpeniaraTb HOBBIE TPOEKTHI, OICHWBATh WM C TMO3UIMHA HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISTh MO3UTUBHOE CTPATETHYECKOE TOBEJACHHE B PA3IUYHBIX CUTYAIUSX, MPOSBIATH

TBOPYECTBO U BOOGp&)KCHI/IC, OBITh HWHUIINATUBHBIM.



115.8.3.3. OBnagenue yHUBepCATbHBIMU PETYISATUBHBIMU JICHCTBUSMU:

1) camoopranu3anus:

CaMOCTOSITEJIBHO ~ OCYIIECTBJIATH IMO3HABATEIbHYIO JAEATEIILHOCTb B oOmactu (usuku u
aACTPOHOMMH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEIIBHO COCTaBJIATh IJIAH PEIISHHs PAacUeTHBIX W KadeCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUS TIPAKTUYECKOH pabOTHl C YUETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPENIOYTEHUI;

JIaBaTh OIIEHKY HOBBIM CHTYaITHsIM;

pacIupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX TPEAIOYTCHHIA,

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh 3a
peleHue;

OIICHUBATH IPHOOPETECHHBIN OITBIT;

CTIocOoOCTBOBATh ()OPMHUPOBAHUIO W TPOSBICHUIO DPYIUIMH B OONACTH (PU3UKH, TTOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OIIGHKY HOBBIM CHUTYaIlUsiM, BHOCUTb KOPPEKTHUBBI B JIE€STEIBHOCTh, OLIEHHWBATH
COOTBETCTBUE PE3YJITATOB IIEJISIM;

BIIaJIETh HaBBIKAMU II03HABATEIbHON pedreKcHr KaK OCO3HaHHS COBEpIIAEMbIX JEHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCI0JIb30BaTh IPUEMBbI peIeKCHH [Tl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHMUS,;

OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHUKECHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AATEIbHOCTH.

3) npunsaTHE CCOA U IPYrUX:

MIPUHUMATD ce0sl, MOHMUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MIPH aHATU3€ PE3yIbTaTOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX Ha OIIUOKY.

115.8.4. TIIpenmeTHbIe pe3ynbTaThl OCBOCHUS Mporpammbl mo ¢usuke. B mporecce uzyueHus
Kypca Kypca (pusuku 6azoBoro ypoBHs B 10 kinacce 00ydaromuics HayqYuTCs:

JEMOHCTPHUPOBATh Ha MpUMepax poiib U MecTO (GU3UKU B POPMUPOBAHUU COBPEMEHHOM HAy4YHOU
KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHHMKH U TEXHOJOTHH, B MPAKTUYECKON IESITeTbHOCTH
JIIOACH;

YYUTBHIBaTh TPAHUIBl MPUMEHEHHS U3YyUYEHHBIX (PU3MYECKHX MOJENeil: MaTepuaabHas TOUKa,
WHEepIHAaNbHAs CUCTEMa OTCUeTa, aOCOIOTHO TBEPIOE TENO, UJICATbHBIN Ta3, MOJIEIH CTPOSHUS T'a30B,
KUAKOCTEH U TBEPJIBIX TeJl, TOUSUHBIN AMEKTPUUESCKHUI 3apsii IPH pelieHnd GU3NIECKUX 33/1a4;

pacmno3HaBaTh (hU3UUYECKUE ABIEHUS (IPOIECCH) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,

MOHCKyﬂﬂpHO-KHHCTH‘ICCKOﬁ TCOpUU CTPOCHUA BCIICCTBA W DJJICKTPOJUHAMHUKHU: PABHOMCPHOC U



PaBHOYCKOPEHHOE TMPSIMOJIMHEHOE ABWKEHUE, CBOOOHOE TAJCHHUE TE, BIKEHHUE 10 OKPYKHOCTH,
WHEPIHSI, B3aUMOIeHCTBUE Tell, T y3usi, OPOYHOBCKOE IBIIKEHHUE, CTPOCHUE KHUJAKOCTEH U TBEPIBIX
TeJ, U3MEHEHHE Oo0bema Tel MpU HarpeBaHuu (OXJAXKJACHHH), TEIUIOBOE pPaBHOBECHE, HCHApEHHUE,
KOHJICHCAIIMSI, TUUIABJICHUE, KPUCTAJUIM3AlUs, KUIIEHHE, BIAXXHOCTh BO3AyXa, MOBBIIICHHE IaBICHUS
raza Ipu €ro HarpeBaHUM B 3aKPHITOM COCYZE, CBSI3b MEXK]y IapaMeTpaMu COCTOSIHUSI ra3a B
n30IIpoLeccax, EeKTPU3alus Tell, B3aUMOJEHCTBHE 3aps/I0B;

OTIMCHIBATh MEXaHWYECKOE NIBIKCHHUE, MCIOJB3Ysl (PU3NYCCKUE BEIMYMHBI: KOOPAMHATA, MYTh,
NepeMeleHue, CKOpoCTb, YCKOpPEHHE, Macca Teja, CHiIa, UMITYJIbC Tela, KUHETHYecKas JHEpIus,
MOTEHIMAJbHAS DHEPrusi, MeXaHuWdeckas paboTa, MeXaHW4YecKas MOIIHOCTh; TMPU OINHUCAHUU
MPaBUIILHO TPAKTOBAaTh (PU3UUYECKUM CMBICI HCIIOIB3YEMBIX BEIMYHMH, UX O00O3HAYEHUS W €IUHUIIBI,
HaxO0JIUThb (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (DU3NUECKYIO BEJIMUUHY C APYTUMH BETUYMHAMU;

OTIMCHIBATh M3YYEHHBIC TEIJIOBBIE CBOMCTBA TEN M TEIUIOBHIC SIBJICHHSI, UCIOJB3YS (PU3NUECKHE
BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeaHss KMHETHYECKas SHEPrusl XaOTHYECKOTO JIBWKCHHS
MOJIEKYJ, CPEIHEKBaJpaTUYHAs CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIJIOTHI, BHYTPEHHSISI DHEPTHs,
paborta raza, kKod(hPHUIIMEHT TOJE3HOTO NEHUCTBUS TEIUIOBOTO JABUTATENIS, MMPH OMUCAHWU MPaBUIBHO
TpakToBaTh (PM3MUYECKUN CMBICI HMCIIOJIb3YEMBIX BEIMYHH, UX O0O03HAYCHHS W EAUHMIIbI, HAXOJUTh
(dbopMyIibl, CBSI3bIBAIONINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OMKCHIBATh M3y4YCHHbIE DIEKTPUUECKHE CBOMCTBA BEIECTBA M JJIEKTPUUYECKUE SIBICHUS
(mporiecchbl), UCHONB3Ys (U3MUECKUE BEIMYMHBI: D3JIEKTPUUYECKUM 3apsis, DJIEKTPUUECKOE IIOJIe,
HaMpsKEHHOCTh TOJIS, TOTEHLUal, Pa3HOCTh MOTEHIMAIIOB; MPU OMHCAHUU IMPaBUIBHO TPAKTOBATH
(bu3NYeCKUil CMBICI HCIOJIb3YEeMbIX BEIMYHH, UX O0O03HAYEHHUS U €IUHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MIPOLECChl M SABJICHUS, WCIOJB3YS (PU3MUYECKHE 3aKOHBI H
NPUHIMIIBLI: 3aKOH BceMupHoro Ttsarotenus, I, II u III 3akonbsl HbroToHa, 3aKOH CcoOXpaHEHUS
MEXaHUYECKON JHEPruH, 3aKOH COXpPAaHEHHsS HWMIYJIbCa, MPUHLUI CYNEPHO3UIMH CHUJI, TPUHIUI
paBHOMpPABUS HMHEPIUAIBHBIX CHCTEM OTCUETa, MOJEKYISIPHO-KUHETHUECKYI0 TEOPHUI0 CTPOCHUS
BEII[ECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW SHEPTUH TEIUIOBOTO JIBHYKEHHS MOJIEKYH C
abCOIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOJWHAMUKHU, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3nudatrh CIOBECHYIO ((OPMYIHUPOBKY 3aKOHA, €Tr0 MaTeMaTHUECKOe
BBIpKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIUIBI JCHCTBHS MAaIIWH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIONHATh OKCIIEPUMEHTHI [0 HWCCIEIOBAaHUIO (DU3MYECKUX SBIEHUH U TMPOIECCOB C
WCIOJIb30BAHMEM TPSIMBIX U KOCBEHHBIX U3MEPEHMI, MPH 3TOM (HOpPMYIUpOBaTh mpobiemy/3anady u
TUMNOTE3y Y4eOHOTrO OKCIEepUMEHTa, CcOOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO OO0O0pYyIOBaHMS,

MMPOBOAUTD OIIBIT U (I)OpMy.TII/IpOBaTL BBIBOJbI,



OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE M3MEPEHHUs (U3NUYECKUX BEIUYMH, MPU 3TOM BHIOMPATH
ONTUMAIILHBIA CMOCO0 M3MEPEHHs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKU IOTPEUIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBHUCHUMOCTH MEXAYy (PU3MUYECKMMH BEJIMYMHAMU C HCHOJIB30BAHHUEM TPSMBIX
W3MEpPEHUH, TPH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh pe3yJbTAThl IOJY4YCHHOU
3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BUAC TaONHI U TpadHUKOB, OENaTh BHIBOJBI IO Pe3ylIbTaTaM
UCCIIEZIOBAHMS,

co0moiaTh IpaBmwia 0€30MacHOTO TPyJa HMpU NMPOBEACHUM MCCIIEIOBAHUI B paMKax y4eOHOTO
OKCTIEPUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOH M TPOEKTHOW JEATENILHOCTH C  HCIIOJIb30BAaHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacdyeTHbIE 3a7aydl C SIBHO 33JaHHON (M3MYECKON MOJENbI0, MCIONB3yS (PH3HUECKUE
3aKOHBI M TIPHHIIMAITEI, HA OCHOBE aHaJIM3a yCIOBHUS 3aJlaud BEIOMPATh (PH3MUYECKYI0 MOJIEITh, BBIIEISATh
¢du3nveckne BEMMYMHBI W (QOPMYIBI, HEOOXOMUMBIE JUISI €€ pEelIeHHsS, NPOBOIUTH pPAaCYeThl U
OIICHUBATh PEATTLHOCTH IMOJTy4EHHOTO 3HAYCHUS (PU3HMUECKON BETHUUHEI;

pemaTh KadeCTBEHHBIC 3a/aud: BBICTPAWBATh JIOTHYECKH HETMPOTHBOPEUYHMBYIO IETIOUYKY
paccyKJeHUH C MCIIOJIb30BaHUEM M3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3NYECKUX SBICHUM;

UCIOJb30BATh MPU PEIIEHUH YUeOHBIX 33]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH IJIs
IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETAlMM M NPEACTaBICHUS y4eOHOM M HaydyHO-IOMYJISPHOMN
uHGOpMAaLKHY, MOJYYEeHHON M3 Pa3IMYHBIX HWCTOYHHUKOB, KPUTHUYECKH aHAJIM3UPOBAThH IOJYyYAEMYIO
nHpopMaIuIo;

IIPUBOANUTH IIPUMEPHI BKJIAaJa POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE ITPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHMs MO (PU3MKe B NMOBCEJHEBHOM >KM3HM s oOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NpUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIEH Cpe/ie;

paboTaTe B TrpymIe C BBIIOJHEHUEM pa3IUYHBIX COLMAJIBHBIX pOJIeH, MJIaHUPOBAaTh padoTy
IPYIIBI, palMOHAIBHO paclpeiesaTh 00s3aHHOCTU M IIAHUPOBATh JEATENbHOCTh B HECTAHAApTHBIX
CUTYallUsiX, OLEHMBATh BKJIAJ KaKJOTO M3 YYaCTHUKOB TPYINBbl B peEIIEHUE paccMaTpUBaeMOil
pOOIEMBI.

115.8.5. [IpenmeTHble pe3ynbTaThl OCBOEHHs MporpaMMsbl 1o ¢u3uke. B mporecce nzyueHus
Kypca Kypca ¢puznuku 6azoBoro ypoBHs B 11 kiacce oOydaromuiicss HAy4uTCs:

J€MOHCTPUPOBATh HAa IPUMEPaX PoJb U MECTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHON HAaydHOMH
KapTUHBI MHpa, B Pa3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH
JH0/IeH, IETTOCTHOCTh U €AMHCTBO (PU3NYECKOI KapTHUHBI MUDA;

YUUTHIBATh TPAHUILIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEJIEH: TOUCUHBIH 31IeKTPHUUECKUI

3apsan, JIyd CBETa, TOYEYHBIN UCTOYHHUK CBCTA4, SAACpHAA MOJCIIb aTOMaA, HYKJIIOHHAA MOJCJIb aTOMHOI'O



Spa P pelieHu  (PU3NYECKHX 3a/1a4;

pacrio3HaBaTh (uU3MUYECKHE SABIEHHS (IpOIecChl) M OOBACHATH WX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKNA W KBAHTOBOH (M3HKHU: DIEKTPUYECKash MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XHMUYECKOEe, MarHUTHOE JIEHCTBHS TOKA, B3aMMOACHCTBHE MArHUTOB, dJICKTPOMATHUTHAS WHIYKIIHSA,
JeWCTBUE MarHUTHOTO TOJsI HAa TMPOBOJHUK C TOKOM W JBIDKYLIUICS 3apsii, 3JICKTPOMAarHUTHBIC
Koie0aHWs W BOJHBI, MPSMOJMHEHHOE pAcCIpOCTpaHEHHE CBETa, OTPAaXCHHE, NPEIOMIICHHE,
uHTephepeHIys, AMPaKIus ¥ MOISIPU3AIMs CBETa, TUCIIEPCHS CBETa, (POTOIEKTPUIECKUN d(PheKT
(boToapdexT), cBeTOBOE aBICHHE, BO3HMKHOBEHHE JIMHEHYATOrOo CIEKTpa aroMa BOJIOPO/a,
€CTEeCTBEHHAs U MCKYCCTBEHHAs PaJOaKTHBHOCTH;

ONHCBHIBATH HW3YYCHHBIE CBOWCTBA BEIIECTBA (DJICKTPHUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO TPOBOJAMMOCTD PA3JIMYHBIX CpPEI) M DJICKTPOMArHUTHBIC SBICHHS (IIPOIECCHI),
WCTIONB3Ysl (PU3MUECKUE BEIMYMHBI: IEKTPHUSCKUI 3apsill, CHJIa TOKA, IEKTPHUECKOE HAIPSDKEHHE,
AIIEKTPUYECKOE COTPOTHBIICHUE, PAa3HOCTh IMOTEHIIMANIOB, AJIEKTPOIBIDKYINAs cuia, padoTa TOKa,
WHAYKIMST MarHUTHOTO TOJisl, cuia Ammepa, cwia JlopeHna, WHAYKTUBHOCTh KaTYIIKH, SHEPTHS
AIIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH, TIEPUOJ] M YacToTa KOJIeOaHW B KOJeOAaTeIbHOM KOHTYpE,
3aps] W CWiIa TOKa B IIpolecce TapMOHHYECKHX DJICKTPOMAarHUTHBIX KoseOaHui, (oKycHoe
paccTosHNE W ONTHYECKasl CHJIa JIMH3bI, IPU ONHCAHWYU NPABWIBHO TPAKTOBATh (DM3UUECKHNA CMBICI
UCTIONIb3YEMBIX BEJIINYMH, X 0003HAYCHUS U €MHUIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JTAHHYIO
(bU3MUECKYIO BETMYNHY C IPYTUMH BETHIHHAMU;

OTIMCHIBATh M3y4YCHHBIC KBAHTOBBIC SBJICHHS W TPOLECCHI, MCHOJIB3YS (PU3MUECKUE BEITHMYUHBL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 4YacTOTa CBETa, SHEPrHs W UMIyJbc (HoTOHa,
Nepuo]| MOJypaclaja, SHEPrusi CBA3M AaTOMHBIX SJep, INpPH OIUCAHUHM IPABWIBHO TPAKTOBATh
(GU3MUECKUH CMBICI UCIIOJIB3YEMBIX BEIMYHMH, MX OOO3HAYECHUS M COUHUIBI, YKa3bIBaThb (OPMYIIHI,
CBSI3BIBAIOININE JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTHMH BEIWYMHAMH, BBIYHMCIATH 3HAYCHUE
(U3MUECKON BETHMYHHBL;

aHAIM3UPOBATh (PU3MYECKUE TIPOLECCHl M SBJICHUS, HCIOJNB3YS (U3MUYECKHE 3aKOHBI U
OpUHLMIBL 3aKOH OMa, 3aKOHBI IOCIIEJOBATEIBHOTO U MApajlIeIbHOTO COEIUHEHUs MPOBOJHUKOB,
3akoH  JDxoyns-JleHna, 3aKOH — 3JEKTPOMAarHUTHOM  HMHIYKIMH, 3aKOH  HPSIMOJHMHEHHOTO
pacrpocTpaHeHUs] CBETa, 3aKOHbl OTPAaXXEHHs CBETa, 3aKOHBI MPEJIOMIICHUS CBeTa, YpaBHEHHE
OiHiTeltHa 11 GoTod(hexTa, 3aKOH COXpAaHEHMs SHEPruH, 3aKOH COXPAHEHUS HMILYJIbCa, 3aKOH
COXpaHEHHMs 3JIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHs MAacCOBOTO 4Hcia, nmoctynarsl bopa, 3akoH
paZMOAaKTUBHOIO pacmaja, MpH OSTOM pa3jiMyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BBIPAXKEHUE U YCIOBHS (TPaHHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNieNATh HANpaBieHHWE BEKTOpa MHIYKIHWHM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopenua;

CTPOUTH U OITUCHIBATDH I/I306pa)KeHI/Ie, CO31aBacMOC€ IJIOCKUM 3CPKAJIOM, TOHKOH JIPIH3OI>'I;



BBIMIOJIHATh OKCHEPUMEHTHI TI0 HCCICAOBAHHIO (U3UYECKUX SBICHHH M TIPOLECCOB C
MCIOJIb30BAHMEM TIPSAMBIX M KOCBEHHBIX M3MEPEHUI: TpU 3TOM (OpMyIUpoBaTh npobieMy/3anady u
TUMOTe3y y4eOHOro SKCIepUMEHTa, coOMpaTh YCTAHOBKY W3 TMPEAJIOKEHHOTO 000pYHIOBaHHMA,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHBIE M3MEPEHUsl (U3NYECKUX BEIHYWH, MPH 3TOM BHIOMPATH
ONTUMAIILHBIA CMOCOO HM3MEpPEHHS M HCIOJIb30BaTh HM3BECTHBIE METOJBI OLEHKH MOTPEIIHOCTEH
U3MEPEHUN;

MCCIIEIOBATh 3aBUCHUMOCTH (PU3MUYECKHX BEIWYMH C WCMOJIH30BAHUEM TIPSMBIX H3MEPEHHM: MPH
ATOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCUPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3HUECKUX
BEJIMYUH B BHJIE TaOJHI U TPAQHKOB, JAeIaTh BBIBOJBI 110 Pe3yIbTaTaM HCCICIOBAHHUS,

coOmoaTh mpaBuiia 0E30MacHOTO TPyHa MPH MPOBEJICHUU HCCIEIOBaHUI B paMKax y4eOHOTO
OKCTIEPUMEHTa, Y4eOHO-MCCIEeNOBATEIbCKOH M TIPOCKTHOW JEATENBHOCTH C HCIOJIb30BaHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMS;

pemaTh pacueTHBIE 3a7ayl C SIBHO 33JaHHON (M3NYECKON MOMEIBI0, MCIONB3YS (PH3HUECKHUE
3aKOHBI M TIPHHIIMAITEI, HA OCHOBE aHAaJN3a yCJIOBHUS 33[aui BEIONPATh (PH3HUYECKYIO MOJIEIh, BBIICIISATH
¢u3nyeckue BEIMYMHBI U (QOPMYJbl, HEOOXOIUMBIEC JUIsl €€ pEelleHHs, NPOBOJUTH pPACUYEThl U
OLIEHUBATh PEATBHOCTD MOJYYEHHOTO 3HaUeHHs (PU3MUECKO BETUUUHBI;

pemaTb KayeCTBEHHbIE 3a/aud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUYMBYIO LEMOUYKY
paccyKJeHUH C MCIIOJIb30BaHUEM M3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3NYECKUX SBICHUM;

UCIOJb30BATh MPHU PEIIEHUH Yy4eOHBIX 3a/lad COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHU IS
IIOMCKA, CTPYKTYPUPOBAHUs, MHTEPIpETAlMM M NPEACTaBICHUS y4eOHOM M HaydyHO-IOMYJSPHOMN
uHGOpMaLMY, MOJYYEeHHON M3 Pa3IMUHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh IOJYy4AEMYIO
nHpopMaIuIo;

OOBSICHATh NPHUHLHUIIBI JACHCTBUS MAallUH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3indaTh
yCJIOBHS UX O€30IIaCHOTO MCIIOJIb30BaHMSI B IOBCEAHEBHOM KU3HM,

IIPUBOJUTH MIPUMEPHI BKJIa/la POCCUHCKUX U 3apyOeXHBIX yUEHbIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUUYECKHE 3HAHMs N0 (PU3MKE B MOBCETHEBHOM KM3HM JAJs oOecredeHus
0€30MacCHOCTH MpH OOpaIleHuu ¢ NpUOOpaMHU M TEXHUYECKUMHU YCTPONCTBAMHM, JISi COXPaHEHMS
3JI0POBbSI U COOJIIOJIEHHS] HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpe/ie;

paboTaTh B TpyINIe C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJEH, IUIaHUPOBaTh PabOTy
IPYIIBI, palMOHAIBHO PacpeaesITh 00s3aHHOCTU M IUIAHUPOBATH JEATENbHOCTh B HECTAHAAPTHBIX
CUTYyallUsiX, OLEHHMBATh BKJIAJ KaKJOTO M3 YYaCTHHUKOB TPYHIBI B peEIIEHHE paccMaTpuUBaeMoit
pOOIEMBIL.

115.9. B d¢enepanbHbIX M PpErHOHAJBHBIX MPOLEAYpaX OLEHKM KauecTBa OOpa30oBaHMS

HCIIOJIB3YCTCA TMCPCUCHDb (KO)II/I(pI/IKaTOp) PaCHIpCACIICHHBIX IO KJIaCCaM IIPOBCPACMBIX Tpe60BaHHI>i K



pe3ylibTaTaM OCBOSHHUSI OCHOBHOW 00Opa30BaTENbHOUW MPOrpaMMbI CPEIHEro oOIIero oOpa3oBaHUs U

3JIEMEHTOB COJICP)KAHUS TI0 (PU3UKE.

Tabnuua 14
[IpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOECHHUSI OCHOBHOM

o0OpazoBatenbHOM mporpammel 10 (kmacc)

Kon
MIPOBEPSEMOTO
pe3ynbTara

[IpoBepsieMble TpeIMETHBIE PE3yJIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOMN
IPOTPaMMBbI CPETHETO 0OIIeT0 00pa30BaHuUs

10.1

JleMoHCTpHpOBaTh Ha MNpUMEPax pojb U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHbI MHpA, B Pa3BUTHH COBPEMEHHOM TEXHUKUH H
TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

YuuThiBaTh  TPAaHUIBI TPUMEHEHHUS  U3YUYCHHBIX  (U3MUYECKHX  MOJIENICH:
MarepuaiabHas TOYKa, HHEPIHAIbHAs CUCTEMA OTCYETa, aOCOJIFOTHO TBEPJOE TEIO,
WJICATIbHBIN Ta3; MOJIEIN CTPOCHHS Ta30B, KUIKOCTEH M TBEPHBIX TEJ, TOUYCUYHBIN
ANEKTPUYECKUH 3apsl - TPH pereHnn GU3NISCKUX 3a/1a4

10.3

PacnioznaBath (usnueckue sBIEHUS (Mpolecchl) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KHHETUYECKON TEOPUU CTPOCHUS BEIIECTBA M
AIIEKTPOJMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE,
CBOOOJHOE MaJieHue Tel, ABM)KEHHE MO OKPYKHOCTH, MHEPLHUs, B3aUMOIECHCTBUE
ten; muddys3us, OpOYHOBCKOE NBIKCHHE, CTPOCHUE JKUIKOCTEH W TBEPJIBIX TeT,
W3MEHEeHHe o0beMa TeJl MPHU HArpeBaHWU (OXJIAXKICHUH), TETUIOBOEC PaBHOBECHE,
WCIapeHue, KOHJEHCalMsl, IUIaBJICHHE, KPHUCTaUTU3alus, KHUIEHHE, BJIaXHOCTb
BO3JlyXa, TMOBBIIICHUE JABJICHHS raza MpU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBS3b MEXJIy IapaMeTpaMH COCTOSHHUS raza B M30IPOIEccax; ANMEKTpU3alus Tell,
B3aMMO/ICIICTBHE 3aps/I0B

10.4

OnuceiBaTh MEXaHHYSCKOE JABMKCHHUE, MHCIIOJIb3yd (bI/I3I/ILIeCKI/Ie BCIINYHUHBIL:
KoopauHaTta, IIyTb, HEPEMCECIICHHUEC, CKOPOCTh, YCKOPCHHE, MacCa TCjia, CHJIA,
HMITYJIBC TECJIa, KMHCTUYCCKAA OHEPIHU:A, IMOTCHHUAIbHAsA SHEPIrus, MCXaHUYCCKaAA
pa60Ta, MCXaHHUYCCKasds MOIIHOCTb, IIpU OIIMCAHHM IIPABHUJIBHO TPaKTOBATh
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIb3YEMbIX BCJIWYNH, HX 0003HAYEHHUST H CAWHUIIBI,
HaxXoJUTb (bOpMy.]'IbI, CBA3BIBAOIINC JAHHYIO (1)I/ISI/I‘IGCKYIO BCIIMYHUHY C ApYrumMu
BCJIIMYMHaAMH

10.5

OnuceIBaTh U3y4EHHbIE TEIUIOBBIE CBOICTBA T€J U TEIUIOBBIE SIBICHUS, UCIIOJIb3YsI
¢u3nyeckue BEIMYMHBL: JaBJIEHHE Tra3za, TeMIepaTypa, CpeIHss KHUHETHYecKas
JHEpPrusl XaOTUYECKOIO JIBWKEHHS MOJIEKYJ, CpPEIHEKBaApaTU4yHas CKOPOCTh
MOJIEKYJ1, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPrus, paboTa rasza, K03 UIHeHT
II0JIE3HOTO JEWCTBHSI TEIJIOBOTO JBUTATENS; IPU ONMCAHUU ITPaBUIIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICIT HCIMOJIb3YeMbIX BEIMYMH, MX OOO3HAYEHHS U EIUHMLIBL,
HaXoJUTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (U3UYECKYIO BEIUYHUHY C JPYTUMHU
BEJINYMHAM

10.6

OnuceiBaTh H3Y4EHHBIE DJJIEKTPUUYECKUE CBOMICTBA BELIECTBA M JJIEKTPUUYECKUE
ABJIEHUs (IPOLIECCH), UCTIONB3YS (PU3UUECKUE BEITUUMHBL: AIIEKTPUUYECKUNA 3apsil,
EKTPUYECKOE T0JIE, HANPSHKEHHOCTD MOJIsA, MOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
IpU ONHMCAHUU TPABWIBHO TPAKTOBaTh (PU3MYECKHIA CMBICT HCIIOJIB3YEMbIX
BEJIMYUH, UX OO003HAUYEHUS M EJUHHULBI, YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE
JAHHYIO (PU3MUYECKYIO BETUUUHY C IPYTUMU BEIUYMHAMHU




10.7

aQHATM3UPOBATh (U3WYECKUE TMPOIECCHl M SIBJIICHUS, WCIONB3ysd (u3mdeckue
3aKOHBI M IPUHLIMIBL: 3aKOH BceMUpHOTo Tsrotenus, 1, II u Il 3akonsl HeroToHa,
3aKOH COXPAHEHUsS MEXAHUYECKOW SHEpPruu, 3aKOH COXPAaHCHHS HWMIYJIbCA,
MPUHLHUI CYNEPHO3ULMU CHJI, NPUHIUII PABHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETA; MOJICKYJISPHO-KUHETHYECKYID TEOPUIO0 CTPOEHHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPrUU TEIUIOBOTO JBMKEHHUS MOJIEKYN C
a0COJIIOTHOW TeMIIepaTypoOu, MEPBbI 3aKOH TEPMOIUHAMUKH; 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KynoHa; mpu 3TOM pa3auyaTh CIOBECHYIO
(hOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYEeCKOE BBIPAKEHUE M YCIIOBUS (TPaHUIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh yCIOBHUS UX 0€30MaCHOTO HCIOJIb30BAHUS B MOBCEIHEBHOMN
AKU3ZHU

10.9

Brimomaars OKCIICPUMCHTEI 10 UCCIICA0BAHUIO (1)I/ISI/I‘~IGCKI/IX SIBJIEHUU U mponeccoB
C MCIIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHMI; MPH 3TOM (HOopMyIHpoBaTh
npo6seMy (3a/1a4y) ¥ TUIOTE3Yy YU4EOHOTO SKCTIEpUMEHTa, COOMPATh YCTAHOBKY U3
MPEI0KEHHOT0 000PYAOBAHMUS, TPOBOJAUTH OIIBIT M (POPMYITHUPOBATEH BHIBOIBI

10.10

OcymiecTBIATh TPSIMbIE U KOCBEHHBIC M3MEPEHUST (PU3NUECKUX BEIIUYUH; MTPHU STOM
BBIOMpATh OMTHUMAIBHBINA CIIOCOO M3MEPEHUSI U MCIOJIH30BATh W3BECTHBIC METOIbI
OLICHKH MOTPEIIHOCTEN U3MEPEHU I

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAY (PU3MUECKUMHU BEIMYUHAMH C UCIOJIb30BaHUEM
NPSMBIX HW3MEpPEHUH; MpU HATOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (PUKCHpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3WYECKUX BEJIWYHH B BHJE TaONHUIl U
rpaduKoB, eaTh BIBOBI [0 pe3yJbTaTaM HCCIeA0BAHUS

10.12

CoOnromate mpaBwiia O€30MAacHOTO TPyAa NpU TIPOBEICHHM WCCICIOBAHUN B
paMKax y4eOHOTO OSKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKONH | IMPOEKTHOU
JESITETPHOCTH C HCIOJIb30BAHUEM H3MEPUTEIIBHBIX YCTPOWCTB W J1a00paTOPHOTO
000pynOBaHUSA

10.13

Pemate PaCUYCTHLBIC 3a/la4u C SBHO SaZ[aHHOﬁ (1)I/ISI/ILIGCKOI7I MOACIIbIO, HCIIOJIb3YA
(1)I/I?>I/ILIGCKI/I€ 3aKOHBI U IIPUHIMIIEI; HA OCHOBC aHAJIM3a YCJIOBHUS 3aJadu BBI6I/IpaTB
(I)I/ISI/I‘IGCKYIO MOACIIb, BbIACIATH q)HSI/IquKI/Ie BCINYHNHBI H q)OpMy.]'ILI,
HCO6XOI[I/IMI>IG A1 €€ pCelICHUs, IMPOBOJUTL PACUYCThI U OLUCHHUBATHL PCAJIbHOCTDH
IMOJIYYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOI>i BCINYHHBI

10.14

Pemars kadecTBeHHBIC 3aJa4H: BBICTpAaNBATh JIOTHUYCCKHU HCEIIPOTUBOPCUUBYIO
LCIIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTU U
(I)I/ISI/I‘IGCKI/IG SABJICHUA

10.15

Hcnonp3oBaTh NpU pelIEHWH YY4EOHBIX 3ajad COBPEMEHHblEe WH(pOpPMallMOHHbIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMM U IMPEICTaBICHUS
y4yeOHOIl M HayyHO-NOMyNIspHOM HHMOpPMAIMM, TOJTYYeHHOH U3 pa3IUyHbIX
UCTOYHUKOB; KPUTUUECKU aHATTM3UPOBATh MOJIY4aeMyto HH(OpPMAIUIO

10.16

[IpuBoauTH TpHMEpHI BKIAJAa POCCUHCKMX U 3apyOeKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIIECCOB OKPYXKAIOUIETO MHpa, B pPa3BUTHE
TEXHUKHU M TEXHOJIOTUH

10.17

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XKHU3HH IS
oOecrieyeHus 0€30MAaCHOCTH MpPU OOpaIIeHUU C MPUOOPAaMU M TEXHHUYECKUMHU




YCTPONCTBAMH, JJIS1 COXPAHEHUS 3A0POBBS M COOMIOICHUS HOPM 3KOJIOTMYECKOTO
MOBEACHUS B OKPYKAIOLIEH cpelie

10.18 PaGotath B TpyIie ¢ BHIMOJTHECHHEM PA3IUYHBIX COIUATBHBIX POJICH, IIAHUPOBATH
paboTy TpyHmbl, paloOHAIBHO paCHpeNeNaTh OOsI3aHHOCTH W IUIAHHPOBATH
JESTEILHOCTh B HECTAHJAPTHBIX CHUTYyallMsIX, aJIeKBaTHO OIICHUBATh BKJIAJl
KaXI0T0 U3 YYACTHUKOB TPYIIILI B PEIICHHE PACCMATPUBAEMON MTPOOIIEMBI

Taomuma 14.1
ITpoBepsiembie amemeHTHI coaepkanus (10 kmace)
Kon Kog [IpoBepsieMble 37IEMEHTHI COAEpHKAHUS
paszena | MpoBEPSIEMOro
3JIeMEHTa

1 OU3UKA U METO/Ibl HAYYHOT'O ITTO3HAHU A

11 ®uszuka - Hayka o npupone. Hayunesle MeTonapl IO3HAHMSA
OKpyXaromero Mupa. Poyib JKCnepuMeHTa W TEOpUU B TPOIECcCe
MTO3HAHUS TPUPOJIBL. DKCIICPUMEHT B (PH3UKE

1.2 MonenupoBanue Qu3ndyeckux sABICHUM U mpoiieccoB. Hayunbie
runote3bl. OuU3NYecKue 3aKOHBI U TEOPHH. ['paHUIIBI MPUMEHHUMOCTH
¢uznueckux 3akoHoB. [IpuHnun cootBeTcTBUS. POk u MecTo us3uku B
(bopMUpOBaHMM  COBPEMEHHOW  HAay4YHOW  KapTHHBI  MHpa, B
MPAKTUYECKOUN ACATEIbHOCTH JIIOACH

2 MEXAHUKA

2.1 KUHEMATHUKA

2.11 Mexannyeckoe  aBmwkeHue.  OTHOCUTENBHOCTb  MEXaHHYECKOTO
neuxkeHus. Cucrema otcueta. TpaekTopus

2.1.2 [Tepemenienue, CKOpPOCThb (CpeAHSsT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTEepUAIbHON TOYKH, WX MPOCKIMH HA OCU CHCTEMBI
koopauHat. CrokeHue nepeMelieHuid U CI0KEeHUe CKOPOCTei

2.1.3 PaBHOMepHOE ¥  PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBUKCHHUE.
I'padmkn 3aBUCHUMOCTH KOOpIHMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U
nepeMelIeHus] MaTepUualbHON TOYKU OT BPEMEHH

2.14 CBoboaHOE najsieHue. Y CKOpeHHe CBOOOJHOTO MaAeHHS

2.15 KpuBonuneiinoe apmkenue. PaBHOMepHOE NBM)KEHHE MaTepUAIbHOMN
TOYKH 10 OKPYXHOCTHU. YTJOBas CKOPOCTh, JUHEHHas CKOPOCTb.
[Iepuon u yactota. LleHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6 Texnudeckue ycTpOHCTBa: CIIUAOMETP, ABMKEHUE CHAPSIOB, LIEMTHBIC U
pEMeHHbIE TIepeIaun

2.1.7 [Ipaktuueckne  paboTel.  V3MepeHHe  MTHOBEHHOW  CKOPOCTH.

HccnegoBanue COOTHOLICHUS MCXKAY MyTIMU, HpOfI,Z[GHHLIMPI TCJIIOM 3a
OCIICA0BATCIILHBIC paBHBIC MMPOMCIKKYTKHA BpPEMCHUA npu
PAaBHOYCKOPCHHOM IBUXXCHUU C HadaJabHOMU CKOPOCTBIO, paBHOﬁ HYIIIO.




N3ydenune [BrKeHUs IIapuka B BsA3KOM kuakoctu. H3yueHue
JIBMDKEHUS Tea, OPOLICHHOTO TOPH30HTAIBHO

2.2 JMHAMUKA

2.2.1 [punuun otHocurensHocTy ['anunesd. Ilepsoiii 3akoH HbroroHa.
WueprimanbHbie CHCTEMBI OTCYETA

2.2.2 Macca Tena. Cuina. [IpuHuumn cyneprno3uiy Cui

2.2.3 Bropoii 3akon HploToHa A MarepuanbHOM TOUYKM B MHEpLUAIbHOMN
cucteme orcueta (MCO). Tperuit 3akon HproToHa A1 MaTepHabHBIX
TOYEK

2.2.4 3akoH BcemupHoro TsaroreHus. Cuia Tspkectu. IlepBas kocMudeckast
ckopocTb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHs CKOJIBKEHUS U CUJIa TPEHUS
nokos. Koaddunuent tperus. Cuiia CONPOTUBICHUS TPHU JABUKEHUU
TeJa B )KUJKOCTH HITU Ta3e

2.2.7 [TocTymarensHOE W BpamiaTelbHOE ABMIKEHHE aOCOJIOTHO TBEPIAOTO
Tena

2.2.8 MoMeHT cuibl OTHOCHUTENBHO Ocu BpamieHus. [lnedo cwbl. YcnoBus
paBHOBecHs TBepaoro tena B MCO

2.2.9 TexHudeckne ycTpoiCTBa: MOIIMIMITHUKY, JBUKEHHUE HCKYCCTBEHHBIX
CIIyTHUKOB

2.2.10 [IpakTnueckne paboThl. M3ydyeHune nBHKEHHS Opycka MO HaKIOHHOM
IUIOCKOCTH  TOJ  JEWCTBUEM HECKOJNbKMX cui. MccrnenoBaHue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B JehopMUPYyeMOii
Opy)KMHE M PE3UHOBOM oOOpaslie, OT BEIMYMHBI HX Aeopmaruu.
HccnenoBanue ycioBuUil paBHOBECHS TBEPIOro Teja, WMEIOLIEro OCh
BpallleHUs

2.3 3AKOHbBI COXPAHEHUN S B MEXAHUKE

2.3.1 Nmnynsc wMarepuanbHONM TOYKHM, CHUCTEMBI MaTEpHUalIbHBIX TOYEK.
Nmiynbsc cuiibl 1 ©13MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpanenus umiynabsca B MCO. PeakTuBHOE ABHKEHHE

2.3.3 PaGora cuisl

2.3.4 MOITHOCTE CHIIBI

2.3.5 Kunerndeckass  sHeprusi  MmaTepuaipHOW  TOukd. Teopema o
KHMHETUYECKOH dHEPTUuu

2.3.6 [Motenmmaneuass  dHeprusi.  lloTeHIManbHAs  SHEPTUS  YIOPYTO

I[e(I)OpMHpOBaHHOﬁ IIPY>KHUHBI. IloTenunanbHast OHEpTrusAa TClia BOJIM3U
TTOBCPXHOCTHU 3eMim




2.3.7 [lorenumanpHple ¥ HEMOTEHHMAJ bHble Ccuibl. CBsi3b  pabOTHI
HEMOTEHIMAJIbHBIX CHJI C M3MEHEHHEM MEXaHW4YEeCKOH DHEPruu
CHCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYEeCKOH SHEPTHH

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckue yCTpOMCTBAa: JBMIKCHHE pPAKET, BOJOMET, KOIIEp,
IPYXUHHBIN TUCTOJIET

2.3.10 [Ipaktnyeckue paboTel. M3ydeHne CBS3M CKOPOCTEH Teln TpHU
HeynpyroMm yaape. VMccnenoBanue cBsi3U pabOThI CHIIBI C U3MEHEHUEM
MEXaHMYECKOW SHEPTHH Tella

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJJUHAMUKA
3.1 OCHOBbBI MOJIEKYJIAAPHO-KUHETUYECKOUW TEOPUU

3.11 OcHOBHBIE  TIOJIO)KEHUS  MOJIEKYJISPHO-KMHETUYECKON  TEOpHUH.
bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep IBUKEHUS U
B3aMMO/ICHCTBHS YaCTHUI] BEIECTBA

3.1.2 Mogenu CTpOeHHS Ta30B, )KUIKOCTEH W TBEPABIX TeN W OOBSICHEHUE
CBOWCTB BEIIECTBA HA OCHOBE ATUX MOJIeNel

3.1.3 Macca monekyin. KonndectBo BemectBa. [loctosiHHas ABoraapo

3.1.4 TermoBoe paBHOBecue. Temmeparypa u ee wu3mepenue. Illkama
temnepatyp Llenbcus

3.1.5 Mogens wupaeampHOro raza. (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOM TeOpUHU UAEaIbHOro rasa

3.1.6 AOcouroTHasl TeMrieparypa Kak Mepa CpeIHe KMHETHYECKOW SHEPruu
TEIUIOBOTO JABMKeHUs yacTull raza. lllkana temnepatyp Kenbpuna

3.1.7 VYpasuenne Knaneiipona - MenneneeBa. 3akon JlaibroHa

3.1.8 l"azoBbie 3akoHbl. M30mpornieccsl B HI€aIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BEI[ECTBA: U30TEpMa, H30X0pa, H300apa

3.1.9 Texuuyeckue ycTpoiicTBa: TepMOMETp, OApOMETP

3.1.10 [IpakTnueckue paboTel. IM3mepeHue wmacchl BO3[yXa B KIACCHOU
KoMHaTte. MccnenoBanre 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSHUS
pa3peKeHHOTo ra3a

3.2 OCHOBbI TEPMOAMHAMUWKHA

3.2.1 Tepmonunamuueckas cucTeMa. BHyTtpenHsis SHEPrus
TEPMOJANHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHHUS

3.2.2 KonnuectBo TemnoTsl U pabota. BHyTpeHHss SHEprust 0JJHOATOMHOTO
u7earbHOrO rasa

3.2.3 Bunsl Temonepenayn: TEMIONPOBOJHOCTh, KOHBEKIMS, W3IIydeHHUE.

TemmoeMKkocTh Tella. YJelbHas TEIJIOEMKOCTh BemlecTBa. Pacuer
KOJIMYCCTBA TCIUIOTHI ITPU TCIJIOTICpEaavuC




3.24

IlepBblii  3ak0H TepMoaMHAMMKHU. IIpuMeHeHue 1epBOro 3aKkoHa
TEPMOJAMHAMHUKH K u3ompoueccaMm. ['paduueckas WHTepHpeTaIys
paboTsl raza

3.2.5 Tennosele Mammubl. [IpuHOMANBL  JEHCTBHS  TEIUIOBBIX  MAllMH.
[IpeoOpazoBanmsi 3HEPrHH B TEIUIOBBIX MamuHax. KoadduiueHt
nosie3Horo aeictBus (nanee - KI1J[) termosoit mamunsl. [{ukn Kapao u
ero KIIJ

3.2.6 Bropoit 3akoH TepMoaumHaMukd. HeoOpaTMMOCTh TPOIIECCOB B
npupose. TermoBble  ABUraTeld.  ODKOJOTMYECKHE  MPOOIEMBI
TETUIOPHEPTETUKU

3.2.7 TexHuueckue ycTpoHCTBa: ABUraTe)Ib BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOJMITEHHUK, KOHAUIIMOHEP

3.2.8 [IpakTueckue padboTsl. 3MepeHue yenbHON TEII0EMKOCTH

3.3 ATPET'ATHBIE COCTOSHUSA BEHIECTBA. ®A30BBIE [TIEPEXO/IbI

3.3.1 [MapooOpazoBanue u KoHAeHcanus. McrmapeHue W KureHue. Y aenbHast
TETIOTa MapooOpa3oBaHUs. 3aBUCHMOCTb TEMIIEpaTypbl KUTEHHS OT
JTaBIICHUS

3.3.2 AOCoTIOTHAs! ¥ OTHOCUTEbHAS BIAXKHOCTh BO3/lyXa. HachImeHHbIH ap

3.3.3 TBepnoe teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOTIHS
CBOMCTB KpucTauioB. Kuakue kpuctaiiabl. COBpEMEHHBIE MaTEpUATIbI

3.34 [InaBnenne W KpucTauM3amMs. YAeTbHAs TEIJIOTa IIJIABJICHUS.
CybOnumanus

3.3.5 VYpaBHeHHE TEIJIOBOTO OamaHca

3.3.6 TexHuueckue ycCTpoicTBa: T'MIPOMETP MU IICUXPOMETP, KaJOpUMETP,
TEXHOJIOTUM TIOJIyYEHHs] COBPEMEHHBIX MaTepualioB, B TOM YHCIIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU

3.3.7 [IpakTuueckue paboTsl. Mi3MepeHne BIaKHOCTH BO3yXa

4 SJIEKTPOJJMHAMUKA
4.1 OJIEKTPOCTATUKA

411 OnexTpu3anys Tel. DJeKTpuyeckuil 3aps. [IBa BuUAa 3IEKTPUUYECKUX
3apsiJIoB

412 [IpoBOIHUKH, TUANEKTPUKH U MTOITYIIPOBOJHUKH

413 3aKOH COXPAHEHHU NIEKTPUUYECKOTO 3apsaaa

414 B3aumonericteue 3apsioB. 3akoH Kynona

415 Onexkrpuueckoe moje. HampspkeHHOCTh  AIIEKTPUYECKOTO  IMOJIS.
[Mpunuun cynepno3uuuu. JIMHUM HaOPSHKEHHOCTH AIIEKTPUYECKOTO
TOJIS

4.1.6 PaGora cun oanektpocrarndyeckoro moins. [lotenmman. PasHocTb




IIOTCHIIMAJIOB

4.1.7 [IpoBOAHUKM M AMBIEKTPUKU B IOCTOSHHOM IEKTPUUYECKOM IIOJIE.
JlnsnexTpuueckas MpOHULIAEMOCTb

4.1.8 DNEeKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh TIJIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsLKEHHOT0 KOHIEHcaTopa

4.1.9 Texnuueckue YCTPOMCTBA: 3JEKTPOCKOIIL, 3IEKTPOMETP,
QNIEKTPOCTAaTHYECKAass  3alllMTa,  3a3€MJICHHE  JJIEKTPONPHOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10 [IpakTuueckue padotsl. U3MepeHne 31eKTPOEMKOCTH KOHIEHCATOpa

4.2

OCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcnoBust  CymieCTBOBaHMSI  ITOCTOSIHHOTO — AJIEKTPUYECKOTO  TOKa.
Ucrounuku Toka. Cuna Toka. [TocTosTHHBIN TOK

422 Hamnpspkenne. 3akon Oma aj1s ygacTka 1enu

4.2.3 DNEKTPUUYECKOE COMTPOTUBIICHNE. Y ISTBHOE COITPOTHUBIICHHE BEIIECTBA

424 [TocnenoBarenbHOE, napajiebHOE, CMEIIIAHHOE COEIMHEHUE
MTPOBOJTHUKOB

4.2.5 PaboTa snekrpuueckoro Toka. 3akoH Jxoyms - Jlenna

4.2.6 MONTHOCTB IAEKTPUIECKOTO TOKA

4.2.7 anekTpoaBkymas cwia (nanee - 9JIC) u BHyTpeHHEE CONPOTUBIICHUE
HMCTOYHHMKA TOKa. 3akoH OMa Il TIOJTHOM (3aMKHYTOM) 3JIEKTPHUIECKOM
uenu. Koporkoe 3aMbikanue

4.2.8 DNeKTpOHHAsT MPOBOAMMOCTb  TBEPAbIX METAJUIOB. 3aBUCHUMOCTD
COMPOTHBIICHUS METAIJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTh

4.2.9 DIIEKTPUYECKUI TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB

4.2.10 [MonynpoBoanuku. CoOCTBeHHass U  HpPHUMECHas MPOBOAMMOCTH
noJiynpoBoAHUKOB. CBoiicTBa p-n mnepexona. [lomxynmpoBoAHHMKOBBIE
prOOPHI

4211 DJIEKTPUYECKUI  TOK B DJIGKTPOJIUTAX. DJIIEKTPOIUTHYECKAS
JMICCOLIAIUS. DICKTPOIIN3

4.2.12 DnekTpuueckuit TOK B razax. CaMOCTOSITeNbHBIM U HECAMOCTOSATEIbHBIN
pa3psia. PasnuuHble THIOBI CaMOCTOSITENBHOTO paspsga. MouHus.
[nazma

4.2.13 TexHuuecknue  yCTpOMCTBA:  aMIEpPMETpP,  BOJBTMETP,  PEOCTarT,
HMCTOYHHUKHU TOKa, AIIEKTpOHATpeBaTEIbHbBIE puOOPHI,
ANIEKTPOOCBETUTEbHBIE ~ TPUOOPBI,  TEPMOMETP  COTMPOTHBIICHUS,
BaKyyMHBIH JHO]I, TEPMHUCTOPBI u (bOTOpE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN U0/, TalIbBAHUKA

42.14 [Mpaktrueckue  paboTel.  M3yueHue  CMEIIAHHOTO  COEAMHEHUS




PE3UCTOPOB.
N3mepenue 3/1C ucToYHMKA TOKA U €70 BHYTPEHHETO COIIPOTUBIICHHUS.
Habmonenue anexTponusa

Tabnuna 14.2
[IpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOECHHUSI OCHOBHOM

obOpasoBatenbpHOU mporpammel (11 kmacc)

Kon
MIPOBEPSEMOTO
pe3ynbTara

[IpoBepsieMbie TTpeIMETHBIC PE3YJIbTAThl OCBOCHHSI OCHOBHOM 00pa30BaTEeIbHON
MporpamMMBbI CpeTHEro 001Iero 0Opa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha MpUMEpPax pojab U MecTo (U3NKM B (OPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHbI MHpA, B Pa3BUTHH COBPEMEHHOM TEXHUKUH H
TEXHOJIOTHI, B MPAKTUYECKON ACATEIbHOCTH JIIOACH, LEIOCTHOCTh M E€IUHCTBO
(buznueckoil KapTUHBI MHUpa

11.2

Y4uTHIBaTh TPaHUIIbl IPUMEHEHHUS W3YYEHHBIX (U3UYECKUX MOJENeil: TouedHbIN
ANEKTPUYECKU 3apsij, sepHas MOJENb aToMa, HyKJIOHHAas MOJENb aTOMHOTO s/pa
MIpH perieHny GU3nuecKux 3aaad

11.3

Pacnio3naBate ¢usnueckune sBiaeHUS (TPOLECCH) M OOBSCHATH MX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKN M KBAaHTOBOH (PM3MKH: dIIEKTpUYECcKas POBOIUMOCTb,
TETUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBHS TOKA, B3aMMOJCHCTBHE
MarHuTOB, OJJICKTPOMAarHWTHas WHIYKIUS, JEHCTBHE MAarHUTHOTO TIOJII Ha
MPOBOJIHUK C TOKOM W JBWKYIIMHCS 3apsl, 3JICKTPOMATrHUTHBIC KOJCOaHHS H
BOJIHBI, TPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHE,
uHTeppepeHnrs, IUdpakuus | [OJSpU3alMsi CBETa, JHCIEPCUsl CBETa,
dhoTtornekrpuueckuii 3pdext (pororddekr), cBReToBOE NaBlieHHE, BOSHUKHOBEHUE
JMHEHYATOr0 CIEKTpa aToMa BOJOpOJA, €CTECTBEHHAass M HCKYCCTBEHHAsS
pPalMOaKTUBHOCTh

11.4

OnuchiBaTh M3y4EHHBIE CBOWCTBA BeEMIECTBA (DJIGKTPUUYECKHE, MAarHUTHbIC,
OIITUYECKHE, ANEKTPUYECKYI0  MPOBOAMMOCTD  PA3IUYHBIX  Cpen) u
AJIEKTPOMArHUTHBIE SIBIICHUS (IIPOLIECCHI), HCIONB3YS (U3NYECKUE BEIUYMHBI:
ANEKTPUYECKUHN 3apsj, CUJla TOKa, SJEKTPUUYCCKOE HANPSDKCHHE, AICKTPHUECKOE
COMPOTHBIIEHUE, pa3HOCTh mnoreHiuanoB, JJIC, pabora TOKa, MHIYKIHSL
MarHUTHOTO MOJs, cwia Awmmnepa, cuina JlopeHna, MHIYKTUBHOCTb KATYILIKH,
SHEPTHs 3JIEKTPUUYCCKOTO M MATHUTHOTO TIOJIeH, MEpUOJ] U YacToTa KOJIcOaHHH B
Koje0aTeIbHOM KOHTYpe, 3apsj W cujla TOKa B IMPOLECCe TapMOHHUYECKHX
ANIEKTPOMArHUTHBIX KoJeOaHul, OKYCHOE pacCTOSIHUE U ONITUYECKAs CUila JTUH3BI;
OpU OINUCAaHUU TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIb3yeMbIX
BEJIMYMH, WX OOO3HAYEHHUS W EAUHHUIIBI, YKa3blBaTh (POPMYIBI, CBS3BIBAIOIINE
JTaHHYIO (PM3UUYECKYIO BEIHUMHY C JPYTUMH BETMYMHAMHU

11.5

OnuceiBaTh U3yuyeHHbIE KBAHTOBBIE SIBIICHUS U MPOIIECCHI, UCMONB3Ys (prU3HUecKue
BEITUYMHBI: CKOPOCTh DJEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI U YacTOTa CBETA,
SHEPrusl U UMIYIbC (POTOHA, MEPUOT TIOTypacaa, SHEPTUs CBSI3U aTOMHBIX sIZIEp;
MpU ONHUCAaHWUU TPABWILHO TPAKTOBAaTh (U3MYECKUN CMBICT HCHOIB3YEMbBIX
BENTMYMH, WX O0O3HAUEHUS W EJWHHUIIBI; YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYI0 BEIMYUHY C JPYTHMMH BEIMYMHAMH, BBIUUCIATH 3HAUYCHUE
(hu3MUeCKOl BEIMYUHBI




11.6

Ananu3upoBath (U3NYECKHE TPOLECCHl W SBICHUS, HCIONb3Ys (U3NYECKUE
3aKOHBI M IPUHLUIIBL: 3aK0OH OMa, 3aKOHBI MIOCIIEA0BATEIBHOIO U MAPAIIEIBHOTIO
COCMHEHUS IIPOBOJHUKOB, 3aKOH JDxoyns - JleHua, 3aKOH 2JI€KTPOMAarHUTHOU
MHIYKIWH, 3aKOH IPSIMOJIMHEMHOTO PaclpOCTPAaHEHMsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHe ODHHIITEHHA it QoToddderTa,
3aKOH COXpPAHEHUs JHEPrUH, 3aKOH COXPAHEHMS HMIIYJIbCA, 3aKOH COXPAHECHMS
JNIEKTPUYECKOTO 3apsJa, 3aKOH COXPAaHEHUs MAacCOBOIO 4YMcia, nocTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO Paclaza; Ipy 3TOM pa3iIndyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIpAXCHHWE M YCIOBHs (TpaHHIBI, 00JacTH)
IPUMEHUMOCTH

11.7

OHpCI[GJ'ISITI) HaIlpaBJICHUEC BCKTOPAa MHAYKIWHW MArHuTHOIO IIOJISA MPOBOJHHKA C
TOKOM, CHJIbl AMniepa u cuibl JlopeHna

11.8

CrpouTh U ONHUCHIBaTh M300pa)K€HUE, CO3AaBAEMOE IUIOCKUM 3€pKajioM, TOHKOH
JIMH301

11.9

Brimonaare OKCIICPUMCHTEI 10 UCCIICA0BAaHUIO (i)I/I3I/II-IeCKI/IX SIBJIEHUUN 1 mponeccoB
C HCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; IPU 3TOM (HOPMYIHpPOBaATh
npobseMy (3a/1a4y) ¥ TUIOTE3Yy Y4EOHOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3
MPEI0KEHHOT0 000PYAOBAHMUS, TPOBOJAUTH OIIBIT M (POPMYITHUPOBATEH BHIBOIBI

11.10

OCYII_IGCTBJ'ISITB MMpsAMBIC 1 KOCBECHHBIC U3MCPCHUSA (1)I/I3I/I'-IGCKI/IX BCJIMYHH, ITPHU 3TOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHUS U HCIOJIb30BATh W3BECTHBIE METObI
OIICHKH MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBHCHMOCTH (DPU3HUYECKMX BEIHYMH C WCIIOJIB30BAHHEM MPSMBIX
W3MEPEHUH; MPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH pe3yIbTaThl
MOJTYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHAE TaOMUI[ U TrpaduKoB,
JIeTIaTh BBIBOJIBI TIO PE3YJIbTATaM MCCIIECAOBAHUS

11.12

CoOnromate mpaBmiia 0€30MacHOrO TpyAa NPU MPOBEACHUU HCCICIOBAHUI B
paMKax y4eOHOTO OSKCIIEPHUMEHTa, Yy4eOHO-HCCIIEOBATENbCKONH | MPOEKTHOU
JESITETPHOCTH C WCIOJB30BAHUEM H3MEPUTEIIFHBIX YCTPOWCTB U J1a00pPaTOPHOTO
000pynOBaHUSA

11.13

Pemars PaCUYCTHLBIC 3ala4uu C SIBHO 3a,I[aHHOI7I (1)I/ISI/I‘IGCKOI71 MOJCIJIbIO, HUCIIOJIb3Ys
(1)I/ISI/I‘IGCKI/I6 3aKOHBI U IPUHIMUIIBI; HAa OCHOBC aHAJIM3a YCJIOBHUS 3a4a49n BBI6I/IpaTL
(1)I/ISI/I‘IGCKYIO MOACIIb, BBIACIATD (1)I/I3I/I‘leCKI/Ie BCINYHNHBI H q)OpMy.]'ILI,
HCO6XOI[I/IMI>I€ AJ1 €€ pCHICHUA, IIPOBOAUTL PACUYCTbl U OLUCHUBATH PCAIbHOCTD
IMOJIY4CHHOI'O 3HAUCHUA (1)H3H‘l€CKOﬁ BCINYHHBI

11.14

Pemares kadecTBEeHHBIC 3aJa4H: BBICTPAaNBATh JIOTHUYCCKHU HCEIIPOTUBOPCUUBYIO
LCIIOYKY paccyxczleHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC 3aKOHBbI, 3daKOHOMCPHOCTU U
(I)I/ISI/I‘IGCKI/IG SABJICHUA

11.15

Hcnonb3oBaTh NpU peHIEHUH YYeOHBIX 3aJau COBPEMEHHbIE HH(pOpPMalMOHHbIE
TEXHOJIOTUH JUIsSl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMM U MPEICTaBICHUS
y4yeOHOIl M HayyHO-NOMYNIspHOM HHMOpPMAIMK, TOJTYYeHHOH U3 pa3IUyHbIX
MCTOYHHUKOB; KPUTUYECKH aHAIM3UPOBAThH MOJTydaeMyro HH(POpMaLUIo

11.16

OOBSCHATH IMPUHIUIIBI JIeNCTBUSA MalllvH, HpI/I60pOB N TCXHHUYCCKHX yCTpOﬁCTB;
pa3jiniaTth yCJIOBUSA UX 0€30I1aCHOr0 UCIIOJIL30BaHUs B MOBCEIHEBHOM KM3HU

11.17

[IpuBoauTh TpHUMeEpbl BKJIala POCCUUCKUX M 3apyOECKHBIX YUCHBIX-(DU3UKOB B




pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHI
11.18 Hcnonp3oBaTh TEOpEeTHUYECKHE 3HAHUS 1O (HU3MKE B MOBCEIHEBHOW JKU3HU IS
obecrieyeHnss 0€30MAaCHOCTH MpH OOpameHnu ¢ NPUOOpPaMU M TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsi COXPAHCHUS 370POBbS U COOTIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXAIOIIEH cpene
11.19 PaGotatp B rpyIie ¢ BbIIIOJIHEHUEM Pa3IMUHBIX COLIMAIBHBIX POJICH, MIIaHUPOBAThH
paboTy TpyHmbl, palMoOHAIBHO pacHpeieisaTh OO0sI3aHHOCTH W IUIAHUPOBATH
NESTeIbHOCTh B HECTAHTAPTHBIX CHUTYaIUsAX, aJCKBAaTHO OICHUBATh BKJIAJ
KQKJIOTO U3 YIaCTHUKOB TPYIIITHI B PEIICHUE pACCMATPUBAEMOU MPOOIEMBI
Tabmuma 14.3
[TpoBepsiembie sremeHTHI coaepkanus (11 kmace)
Kon Kon [IpoBepsieMble 27IEMEHTHI COACPKAHUS
paszena | mpoBEPSIEMOTO
JJIEMEHTa
4 OJIEKTPOJJMUHAMUKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMAI'HUTHAA MHA YKL WA
431 ITocrostHHbIe MarHuTEL. B3anMoneiicTBIE IIOCTOSIHHBIX MAarHUTOB
432 MarnutHoe mose. Bektop  marauTHOW — wHAyknuu.  [IpuHIumm
cynepno3uiuy. JluHum MarHuTHOM UWHAYKUMU. KapTtuHa JuHUIA
MarHUTHOM MHAYKIIUH TOJIS IOCTOSTHHBIX MAarHUTOB
4.3.3 MaruuTtHoe 1nojie npoBoJHUKa ¢ TokoM. KapTuHa nuHuUil nosist JJIMHHOTO
IPSIMOTO MTPOBOJHUKA U 3aMKHYTOT'O KOJIBI[EBOTO MPOBOJHUKA, KaTyIIKU C
tokoM. OneIT Dpcrena. B3anmoaeiicTBue NpoBOAHUKOB C TOKOM
434 Cuna AMmriepa, ee MOJIyJIb U HallpaBJICHHUE
4.3.5 Cuna JlopeHnua, ee MOIyab W HampaBiieHUe. J[BIDKeHUE 3apsiKEHHOM
YacTUILIBI B OJJHOPOJIHOM MarHUTHOM ToJie. PaboTta cuisl Jlopenia
4.3.6 SIBieHHe AIEKTPOMArHUTHOU UHTYKIIUH
4.3.7 [ToTok BeKTOpa MArHUTHON MHIYKIIMH
4.3.8 O/1C unaykiuu. 3akoH IEKTpOMarHuTHOM uHayknu Papases
4.3.9 BuxpeBoe osnexrtpuueckoe mone. JJIC HWHAYKIMM B MPOBOJTHHKE,
JBUKYIIEMCS TIOCTYMATENIbHO B OJTHOPOJHOM MarHUTHOM TI0JIe
4.3.10 [IpaBuso Jlenna
4311 NunykrtuBHOCTD. SABRenue camounaykiuu. J/]C camonnayKunu
4.3.12 OHeprus MarHUTHOTO TOJIS1 KaTYIIKU C TOKOM
4.3.13 DNEeKTPOMarHUTHOE 10JIe




4.3.14

Texauueckue yCTpOﬁCTBaI MNOCTOAHHBIC MArHuThbl, JJICKTPOMAI'HUTEI,
QJICKTPOABUTATCIIb, YCKOPUTCIIM 3JICMCHTAPHBIX YaCTUL, MHAYKIHUOHHAsA
IICYb

4.3.15

[Ipaktuyeckue paboTsl. V3ydyeHne MarHUTHOTO TOJI KATYIIKH C TOKOM.
HccnenoBanue IOeHCTBHUS IOCTOSIHHOIO MarHuTa Ha pPaMKy € TOKOM.
HccnenoBanue sBIICHNS 2JEKTPOMArHUTHOW NMHTyKIUU

KOJIEBAHWA U BOJIHbBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

.11

KonebarenpHast cucrema. CBoOojHble KojebaHus. ['apmoHuueckue
konebanus. [lepuon, yacrora, aMmniauTyaa u (asza koaedanui

512

[IpyxnHHBI MaATHUK. MaTeMaTH4eCKUI MasTHUK

5.13

VYpaBHeHHE  TapMOHHYECKHX KOJIeOaHUH. Kunematnueckoe 51
JTUHAMHAYECKOE OTIMCaHUE KOJIe0aTeTbHOTO JIBUKEHUS

5.14

[IpeBpamenue dSHeEpruM TMpPU TapMOHHYECKHX KoJsiebaHusx. CBs3b
aMITTUTY Il KOJIEOaHUH MCXOHOW BEIMYUHBI C aMIUTMTYAaMHU KoJieOaHUH
€€ CKOPOCTH U YCKOPEHHUS

5.1.5

KonebatenpHbiii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJICOAHUS B
UaeaTbHOM KOJICOATEITFHOM KOHTYpE. AHAIOTHS MEXIy MEXaHUYECKUMHU
Y DJICKTPOMAarHUTHEIMU KosieOanusimMu. @opmyna Tomcona

5.1.6

3aKOH COXpAaHEHHUS SHEPTUH B UCAIbHOM KOJieOaTeIbHOM KOHTYpe

5.1.7

Beinyxnenneie  MexaHuueckue KoJjieOanus. Peszonanc. Pe3onaHcHast
KpuBasi. BeIHYXICHHBIC 3JIEKTPOMarHUTHBIC KOJICOAHMS.

5.1.8

[Tepemennbiii Tok. CHHYCOUIANIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOH_[HOCTB IEPEMECHHOI'O TOKaA. AMHJ’II/ITy,I[HOG u ,Z[eflCTBYIOH_[ee 3HAa4YCHUC
CHJIbI TOKA U HAIIPSOKCHUSA

5.1.10

Tpanchopmarop. [IpousBojacTBO,  mepegaya U HOTpebIeHHE
ANEKTPUYECKOM JHEPruH. IKOJIOTMYECKUE PHUCKUA TMPU TMPOU3BOJICTBE
aneKkTpudeckoil sHepruu. KynbTypa HCIONB30BaHUS SJIEKTPOIHEPTUU B
MOBCEIHEBHOM JKU3HU

5.1.11

Texnuyeckue yctpoiicTBa: ceiicMorpad, 3MeKTpUYEeCKUil 3BOHOK, JTHHHUH
3JeKTponeperay

5.1.12

HpaKTI/I‘leCKI/Ie pa6OTH. HccnegoBanue 3aBHCUMOCTHU nepruoaa MalJibIx
KOJIeOaHMH rpy3a Ha HUTU OT JJIMHBI HUTH U MACCBI I'pYy34a. HccnenoBanue
IIEPpEMCHHOTO TOKa B HCMHU H3 TMOCJICHOBATCIbHO COCIUHCHHBIX
KOHACHCATOpA, KATYIIKU U PE3UCTOpaA

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHu4deckue BOJIHBI, YCJIOBUSA PaCHpPOCTPAHCHHA. HepI/IOI[. CKOpOCTB
PacnnpoCTpaHCHUA U JJIMHA BOJIHBI. HonepeqHLIe " IPOAOJIbHBIC BOJIHBL

5.2.2

Wntepdepentys u audpakuus MeXaHUUECKUX BOJIH




5.2.3

3Byk. CkopocTth 3ByKa. ' poMkoCTh 3ByKa. BricoTa Tona. TemOp 3Byka

5.24 ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHUS M3JIy4EHHUS 3JIEKTPOMAarHUTHBIX
BoNH. B3aumuas opuenranus Bextopos E, B u V B anekTpoMarurtHoii
BOJIHE B BaKyyMe

5.25 CBoiicTBa  SJIEKTPOMArHUTHBIX  BOJH: OTPAKEHHE, TMPEIOMIICHHE,
MOJISIPU3aL s, T paKIN, UHTEPPEPEHIIHSI. CxopocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6 [IIxayia 371€KTPOMarHuTHBIX BOJIH. [IpuMeHEeHNE 2JIEKTPOMAarHuTHBIX BOJIH
B TEXHHKE U OBITY

5.2.7 [TpyHIMIBI PaguoCBsI3u 51 TEJICBUJCHHUSL. Panmonokanus.
DJIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpebl

528 TexHuueckre ycTpoHCTBa: My3bIKAJIbHBIE HHCTPYMEHTHI, YABTPa3BYKOBas
JIMAarHOCTHKAa B TEXHWKE W MEIWIMHE, pajgap, paJuoTPUEMHUK,
TEJIEBU30D, aHTeHHa, TenepoH, CBY-neup

53 OIITUKA

531 [IpsimonuHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOU cpene. Jlyd
cBeTa

5.3.2 OtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cera. [locTpoeHune n3oopaxeHuit
B IIJIOCKOM 3€pKaje

5.3.3 [Ipenomnenne cBera. 3akoHBI TpeIOMIICHHS CcBeTa. AOCOIIOTHBIN
MOKa3aTesb MPeToMIICHHS

5.3.4 [TomHoe  BHyTpeHHee  oTpakeHue. [IpenenbHBIE  yrol  IMOJIHOTO
BHYTPEHHETO OTPaKCHUS

5.35 Hucnepcus ceera. CioxxHbIN cocTaB O6emoro ceera. [[ser

5.3.6 Coluparoriue ¥ paccenBaronide JuH3bI. ToHkas JnuH3a. DOKyCcHOE
paccTosiHME€ U ONTHYeckas cuia ToHKoW JsmH3BL [locTpoenue
u300pakeHHi! B coOUparomMX M paccewBaroumx nuH3ax. dopmyna
TOHKOM JTMH3BI. YBEJIMYEHHUE, 1aBaeMOe JINH301

5.3.7 [Ipenensl TPUMEHUMOCTH F€OMETPHUYECKON ONTUKH

5.3.8 Nurtepdepenmus cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIIOBUS HAOIIOICHUS
MaKCUMYMOB U MHHHMYMOB B HMHTEP()EPEHIIMOHHOW KapTUHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9 Hudpakus csera. JuppakunoHHas peuieTka. YciIoBHE HaOIIOAEHUS
[JIABHBIX MaKCHMYMOB NpU MaJeHUH MOHOXPOMAaTHYECKOIO CBeTa Ha
TU(QPaKIUOHHYIO PELIETKY

5.3.10 [Honspu3zanus ceera

5.3.11 TexHuueckue ycTpoHCTBa: OUKHM, JymHa, (oroanmapaT, MPOEKIIMOHHBIN

afrapar, MHUKPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHUKA, ,Z[I/I(bpaKLlI/IOHHaﬂ
peuieTka, nmoJisIpong




5.3.12

[Ipaktuyeckue paboTbl. M3MmepeHuwe  mokasaTenas  HPEIOMIICHUSI.
UccnenmoBanue CcBOWCTB u300pakeHuWii B JmH3aX. HaOmromeHue
JIMCIICPCUU CBETA

6 SJIEMEHTbI CIIEITUAJIBHOUW TEOPUU OTHOCUTEJILHOCTU
6.1 ['pannibl TPUMEHUMOCTH KJIacCU4ecKOoM MexaHuku. [loctynarel Teopuun
OTHOCHTEIIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHIIITEHHA
6.2 OTHOCHUTENTPHOCTD ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHH U
COKpAIIIEHUE JUTUHBI
6.3 DHEprus ¥ UMITYJIbC CBOOOIHON YaCTHIIBI
6.4 CBs13p Macchl ¢ PHEPrUed U WMITYJbCOM CBOOOTHOM YacTHIbl. DHEprus
MTOKOSI CBOOO/IHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITHKU
711 ®otonsl. ®opmyna Ilnanka cBsi3u 3HEpruM QOTOHA C €ro YaCTOTOM.
DHeprus U UMIyibc pOoTOHA
7.1.2 OtkpeiTne u uccnenoBanue ¢otodrdpdexra. Ombiter A.I'. Cronetona.
3akonsl potorddexra
7.1.3 VpaBuenne OiHmTerHa a1 porodddekra. "Kpacnas rpanuma
dhoTorpdexra
714 Hasnenue cBera. OnwiTel [1.H. JIeGeneBa
7.1.5 XUMHYECKOE NEUCTBHE CBETA
7.1.6 Texnuueckue ycrpoiicTBa: (orodnemMeHT, GOTOJATUYMK, COJTHEUHAsS
Oarapesi, CBETOIHO/T
7.2 CTPOEHUE ATOMA
7.2.1 Mogens atoma Tomcona. OmbiTel Pesepdopaa 1o umcciemoBaHUIO
cTpoeHus aroma. [Inanerapnas Moienp aroma
71.2.2 [Moctynatel bopa. W3nydyenue u morjomieHre (HOTOHOB MHpU THEpexoje
aToMa ¢ OJIHOTO YPOBHS dHepruu Ha Apyroil. Bumer cmextpoB. Crektp
yYpOBHEH YHEPrUH aToMa BOJOPOa
7.2.3 BonnoBbie cBoiictBa uactul. Bomubel ne bpoiinsa. KopmyckynspHo-
BOJIHOBO# yanu3M. Jludpakius 371eKTPOHOB Ha KPUCTAILIaxX
724 CrioHTaHHOE ¥ BBIHYXJIEHHOE H3JIydeHHE. YCTPOWCTBO W MPUHIUI
paboThI azepa
7.2.5 Texnudeckue yCTpONUCTBA: CIIEKTPaIbHBIN aHAINU3 (CIIEKTPOCKOIT), JIaszep,
KBaHTOBBIN KOMIIBIOTED
7.2.6 [IpakTuyeckue padotsl. Habmonenue nuHeiiuaToro crnekrpa




7.3

ATOMHOE SIJIPO

7.3.1 Metoap! HaOIIOCHNS U PETUCTPALIMU IIEMEHTAPHBIX YACTHUI]

7.3.2 OtkpeiTie paguoaktuBHOCTH. OmbiThl Pesepdopma mo ompenencHuro
COCTaBa paauoaKTHBHOrO w3nydeHus. CoiicTBa anbda-, Oera-, ramma-
U3y4yeHus. BnusiHue paanoakTMBHOCTU Ha KUBbIE OPraHU3MBbI

7.3.3 OTkpeITHE IPOTOHA U HelTpoHa. HykinonHas monens sipa [eiizenOepra -
UBanenko. 3apsn siapa. MaccoBoe unciio siapa. M30tormsr

7.3.4 Anbda-pacniaa. DIEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
n3llydyeHue. 3aKoH paJuoaKTUBHOIO pacraja

7.3.5 DHeprus CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. [ledexT maccsl sapa

7.3.6 SAnepusie peakuuu. [lenenve u cuHTes3 Aaep

7.3.7 SAnepuriit peaktop. Tepmosinepusiii cuuTe3. [IpoOnemMbl U TEPCIEKTUBEI
AJIEPHOM YHEPreTUKU. DKOJOTMYECKUE aCIEKThI ACPHON YHEPTrEeTUKHU

7.3.8 OneMeHTapHble 4dacTulbl. OTKpbITHE NO3UTpPOHA. DyHIaMEHTaJIbHbIE
B3aNMOJICHCTBU

7.3.9 Texuuueckue ycTpolcTBa: JO3MMETp, Kamepa BuibcoHa, —siiepHbIi
peakTop, aToMHasi 6om0Oa

7.3.10 [IpakTnueckue pabotsl. McciemoBaHue TPEeKOB YacTHI] (IO TOTOBBIM
(dhoTorpadusim)

8 OJIEMEHTHBI ACTPOOU3NKUA

8.1 Bun 3Beznnoro Heba. Co3Be3us, sipkue 3BE3/Ibl, IJIAHETHI, UX BUAUMOE
JIBIOKEHUE

8.2 Conneunas cucrema. [1nanersl 3eMHo# rpynimbl. [ImaHeThI-TUTaHTHI U UX
CIyTHUKHU, KapJIMKOBbIE Tu1aHeThl. Masbie Tena CoTHEeUHON CUCTEMBbI

8.3 Connue, potochepa u atmochepa. ConHeuHass akTUBHOCTb

8.4 Hctounuk sueprun CoJiHiia U 3B€3/1

8.5 3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, PajHyc,
TeMIeparypa, MX B3auMOCBs3b. JluarpamMma 'chnekTpalbHBIM Kiacc -
CBETUMOCTB". 3Be31bl TJIAaBHOW MOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTH
""Macca - CBeTUMOCTB'" /17151 3B€3/1 TJIABHOW MOCJIEI0BATEIbHOCTH

8.6 Buyrpennee crpoenune 3Be3n. COBpeMEHHbBIE NPEIACTABICHHUA O
IIPOUCXOXKACHNH U 3BoJronny CoJIHLA U 3B€3]1. DTallbl )KU3HU 3BE3](

8.7 Mneunslii IIyts - Hama [Mamaktuka. CnupansHas cTpykrypa ['amakTuku,
pacnpeneneHue 3Be3x, raza u nelid. Ilonoxenune u neuxenue CoJHua B
INanaxTuke. [Tnockas u chepuyeckas moacucteMsl I'amakTuku

8.8 Tunsl ranaktuk. Paguoranaktuku U kBazapbl. UepHbIe ABIPHI B sApax
rajlakTUK

8.9 Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. PaszGeranue




ranaktuk. Bospact u paguyc Bceenennol, teopus bonpmioro B3peiBa.
Mopnens "ropsiueit Becenennoii". PenukroBoe nsiyuenue

8.10

MacmrabHast crpykrypa Bcenennoii. Meraranaktuka. HepemeHHbie
poOsIeMbl aCTPOHOMUU




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
[
Jl;i_n Tema ypoka Bcero Kontpoabueie | Ipakriieckue fl[:;‘?e}[l/lﬂ :)Iggja[;z?:;eeﬂbnme
padoTbI padoThI pecype

1 ®usuka — Hayka o npupoje. Hayuneie 1 bubnuoteka [IOK
METOAbI IO3HAHUS OKPYIKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusnku B GopMupoBaHUU BuGmiorexa [IOK
COBPEMEHHOM HAyYHOU KapTHUHBI MUpPa

’ B HII))aKTquCKoﬁ ZZSITGJ'II)HI())CTI/I JIIOJISP'I ’ ' https://m.edsoo.ru/ff0c33e6
Mexannueckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 BI/I6?'II/IOT€K3 HOK
nBrokeHus. [lepemenienre, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOPEHUE

4 PaBHOMEpHOE TIPSIMOTMHENWHOE 1 bubnuoreka [IOK
JBKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPSAMOJIMHEITHOE 1 Bbubnuorexa ITOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHOE azicHue. Y CKOpPEHUE 1 bubmuoteka [IOK
CBOOOJIHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc

7 KpI/IBom/IHeﬁH“oe JIBUKEeHUE. /[BUKEeHUE 1 Bbubnuorexa IIOK
MaTEepUAIILHOU TOYKU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

o | pmwmomcememoenlme. | o LOK
TTepbiit 3akon Hpiotoma https://m.edsoo.ru/ff0c3be8
Macca tena. Cuia. [TpuHnun BuGmorexa IOK
CYIEpIIO3UIMH cUil. BTOpoii 3akoH

’ HyL}-IIOgOHa z[IJlm MaTepI/Iam?Hoﬁ TOYKH ' hitps://m.edsoo.ru/0c3bed

10 Tperuii 3akoH HeroToHa 11 1 bubanoreka ITOK

MaTCpHUaJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8
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3aKoH BCEMUPHOTO TAroteHus. Cuna

bu6mmoreka [IOK
11 TskecTH. [lepBas kocMuuecKast
p https://m.edsoo.ru/ff0c3d00
CKOpOCTh
bubmmoreka [IOK

12 i 1. 3akoH I'yka. Bec T
Cuna ynpyroctu. 3akon I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdumuueHnT tpeHus. Bubs OK

13 Cusna conpoTHUBIICHUSI TIPU IBUXKEHUU uonmorexa I

https://m.edsoo.ru/ff0c3f76
TeJia B )KUAKOCTH WJIU raze
[ToctynarenbHOE M BpamaTeabHOE

1 JBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. Bu6morexa [TOK
MowmenT cunbl. [lnedo cunbl. YcaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMnynbc MaTepuanbHOM TOUKH,

CUCTEMBI MaTEPUAIIBHBIX TOYEK. bubnuoreka [IOK

15
Nmnynbce cumbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMIyJbca. PEaKTUBHOE IBUKEHUE
PaboTa 1 MOIITHOCTH CHITBI.

16 Kunernueckas sneprust MaTepuagibHOW Bu6morexa ITOK
To4kHu. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPrUun
[TorenuumansHas 3Heprusi.

[TorenuumanpHas SHEPrUs yIpyro
17 nehOpPMUPOBAHHOM T WHBI brbmiorexa LIOK
PMHP Py ) https://m.edsoo.ru/ff0c461a
[ToTeHumanpHas SHEPrus Teia BOIU3H
TOBEPXHOCTHU 3EMJIU
[ToreHmanbHbIC U HETOTEHIIMATILHbIC
cuibl. CBsI3b pabOTHI HEIOTEHITUATBHBIX
18 CHUJI C I/I3MCHCII)-II/ICM MEXaHUYECKOU bubmiorexa LIOK
https://m.edsoo.ru/ff0c478c
SHEPTrUM CUCTEMBI T€J. 3aKOH
COXPAaHEHUSI MEXAHUYECKOU SHEPIUU
JlaboparopHas pabota «ccnenoBanue
19 CBSI3HM paOOThI CHITBI C H3MEHEHHEM

MEXaHHUYEeCKOM OHECPIrUU TCJIa HaA
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IIPUMEPE PACTSHKEHUS pE3UHOBOTO
KTyTa»

20

KonTtposnsHast pabora o teme
«Kunemaruka. Jlnnamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE)

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE 10JI0KEHUS MOJIEKYIISIPHO-
KUHETHUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBH>KEHUS U B3AaUMOACHCTBUS
YacTull BemecTsa. Moenu cTpoeHus
ra3oB, JKUAKOCTEW U TBEPBIX Tell

23

Macca monekyn. KonndecTBo BemecTsa.

[Toctrostnnas ABoraapo

24

Tennosoe paBHOBecue. Temneparypa n
e€ m3Mmepenue. [llkana remmneparyp
Lenbcus

25

Mneansueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIieparypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJl. YpaBHEHUE
MenneneeBa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ['a30BbI€ 3aKOHBI

28

JlaboparopHas pabota «ccnenoBanue
3aBHUCHUMOCTHU MEX]y MapaMmeTpamMu
COCTOSIHUS Pa3pEKEHHOTO ra3ay

29

I/I3OHpOHCCCLI B UACAJIBHOM Ira3€ M ux
rpa(pnqecxoe MMpeACTaBJICHUC

bu6nmroreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsis sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
crocoOrlI e€ m3mMenenus. Konuyectno
TEIUIOTHI U pabota. BHyTpeHHSs s

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952
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OHECPTIUA OJHOATOMHOI'O UACAJILHOTI'O
rasa

bu6mmoreka [IOK
31 Buer Tennonepenan https://m.edsoo.ru/ff0c5¢c36
VY enpHast TEMIOEMKOCTh BEIECTBA.
30 K bubmmoreka [IOK
OJIMYECTBO TEIUIOTHI MPU :
. https://m.edsoo.ru/ff0c5¢c36
Terionepeaavye. AauadaTHBIN Mpoiecce
33 [TepBrIil 3aKOH TEPMOJUHAMUKHU U €TO bubmuoreka [IOK
MIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoG6patumocTts mpolieccoB B IpUpPO/IE. bubnuoreka [IOK
BTtopoii 3ak0H TepMOAMHAMUKN https://m.edso0.ru/ff0c6230
35 [Tpunnun aeiictus u K11/ remnoBoi bu6mmoreka [JOK
MaIIIMHBI https://m.edsoo.ru/ff0c600a
36 Huxon Kapnao u ero KI1/]
37 DKOJIOTHYECKHE TPOOTIEMBI
TEIUIOSHEPreTUKHU
38 O6o0matomuii ypok «MomnekynspHas Bu6mmoreka IIOK
¢usuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KounTponbHas paboTa no teme
39 «MonpeK Tt Hgﬂ ¢uzuka. OCHOBBI bubmnorexa [IOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMHUKID)
40 [TapooOpa3zoBanue U KOHJCHCALIUSL. bubanoreka ITOK
Hcmapenue u kurenue https://m.edsoo.ru/ff0c63b6
a1 AOCOJIFOTHAs! ¥ OTHOCHUTEIIbHAS bubnuoreka [IOK
BJI&YKHOCTh BO3yXa. HackllieHHbIH nTap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
42 amopdHble Tena. AHU30TPONHS CBOMCTB bu6nuoreka LIOK
KpucTtaynoB. JKuaknue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIEe MaTeprabl
[LinaBnenue n KpucTasIU3aus.
43 VYenbHasg TEILIOTa IIABICHUS. Brbmorexa LIOK

CyOnumanus

https://m.edsoo.ru/ff0c6708
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bubmuoreka [IOK

44 YpaBHEHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
DnekTpu3alus Te. DIeKTPUIECKUM But 1OK

4 3aps. JlBa BUIA YMEKTPHIECKHX MOIMOTCKA

S 3agﬂ§01)31 A P https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUITIEKTPUKH U Bufs 10K
4 TTOJTYITPOBOTHUKH. 3aKOH COXPaHEHUS MOIMOTCKA
° anelzlnmzmeczl[(oro 3apsaa b https://m.edsoo.ru/ff0c6bcc
B3aumoneiictBue 3apsiioB. 3aKkoH Bufs 10K

47 Kynona. ToueuHslif 2eKTpHYECKUii MOINOTEKA
33}1;5121 P https://m.edsoo.ru/ff0c6ced
Hanpssk€HHOCTB 371€KTPUYECKOTO MOJIS.

48 [IpuHnun cyneprno3unun bubnnoreka [IOK
AJIEKTPUYECKUX TToJer. JInann https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTH

49 PaGota cuit 31eKTpoCcTaTUYECKOTO MOJIS. Bu6morexa [TOK
[ToreHunan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAIIEKTPUKU B

50 ANEKTPOCTATHYECKOM II0JIE. ]hstlti) ?}/I;Inogde;;i rLlE/?fIéc?O 18
Jusnexkrpudeckas NpoOHUIIAEMOCTh " '

. bu6mmoreka [JOK

51 DnekrpoeéMkocTb. Kongencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIII0CKOTO Bu6 110K

52 KOHJIGHCATOpa. DHEPTHs 3apsHKEHHOTO HOIIMOTCKA
KOH;[CHC&TOSEI Juep P https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHnas padota "M3mepenne
NIEKTPOEMKOCTH KOHJIEHcaTopa"

[IpuHIMIT 1EUCTBUSA U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIMPOBAILHOTO

54 anmnapara, CTpyHHOTO IIPUHTEpA.
DNeKTpocTaTUYeCKas 3alluTa.
3a3eMJIeHHE IEKTPOpUOOpPOB

55 DNEKTPUUECKUH TOK, YCIOBUS €T0
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cyiuiecTBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conpotusnenue. 3akoH Oma st
y4JacTKa enu

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIIaHHOE COCAMHEHHUE MPOBOHUKOB.

bubmmoreka [IOK

56 JlabopaTtopHnas pabota «M3ydyeHue 0.5 https:/m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COETUHEHHUS PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTB ANMEKTPHUIECKOTO Bub6moreka L{OK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3axon OMa J1st OJTHOM (3aMKHYTOH)
anekTpuueckon nenu. Koporkoe

P P Bu6miorexa [IOK
58 3ambIkanue. JlabopaTopHas padora 0.5 :

https://m.edsoo.ru/ff0c7ae0

«M3mepenune D/]C ucTouHMKA TOKA U

€ro BHYTPEHHETO CONIPOTUBIICHUSD)

Peseprubriit ypok. KonTpoasHas pabota
bu6mmoreka [JOK

n n

59 110 TeMe ?neKTpOHHHaMHKa / https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTta
O6o0maromuii ypox

60 «IIIEKT O,Z[I/IHaN}I]II;Ka» / Becepoccutickas brbmiorexa LIOK

p p https://m.edsoo.ru/ff0c88be
poBepoyHasi paboTa
DIEeKTpOHHAs MPOBOJAUMOCTb TBEPBIX

61 METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHUS
METAJUIOB OT TEMIIEPATYPhI.

CBepxnpoBOANMOCTh

62 DIEeKTPUYECKUN TOK B BAKyyMeE.
CBoiICTBa 3JIEKTPOHHBIX TyYKOB
[TonynmpoBoAHUKH, UX COOCTBEHHAS U

63 MpUMeECHas MPOBOAUMOCTb. CBOMCTBA Bu6muorexa [TOK
p—n-nepexona. IlonynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
prudOpPHI

64 DIEKTPUYECKUM TOK B pacCTBOpax 1 Bu6morexa [TOK

paciiiaBax 3JICKTPOJIHUTOB.

https://m.edsoo.ru/ff0c82ba
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DIEKTPOTUTHYECKAS IUCCOLIUAITHSL.
DNEeKTPOIIN3

DNEeKTPUYECKUN TOK B ra3ax.

CamMOCTOSTEeIIbHBIN U bu6mmoreka [IOK
65 . 1
HECaMOCTOSTEIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyecKue npudopsl U ycTpoiicTBa
66 U UX [PaKTUYECKOE IPUMEHEHUE. 1 BH@IHOTeKa 0K
https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH O€3011aCHOCTH
KonTponbHas paboTa o teme
67 «Qnekrpocraruka. [locTosHHbIN 1 bubnnoreka [IOK
JNEKTPUYECKUI TOK. TOKM B pa3IudHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PeseprubIit ypok. O6006maronuii ypok 1 bu6mmoreka [JOK
o remaM 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJACC

KoangecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka
n/n yp Bceero KO;TP oabHble | Tp ;KTH%CKW u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypebi
ITocTosTHHBIE MAarHUTEL U UX
B3anmMojieiicTBIe. MarHuTHOE MoJie. bubmmoreka [JOK
1 N 1
Bekrop marauTHOM MHAYKUMH. JIMHUM https://m.eds00.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarauTHO€ 1noJie IPOBOJIHHUKA C TOKOM. Bu6 10K
OmbiT Dpcrea. Baanmoneiicteie MOJIHOTCKA
2 peTea a2 1 https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM
3 JladopaTopunas pat6ora 1 «3yuenue 1 1 Bbu6mmoreka IIOK
MAaArHMTHOI'O IOJIA KATYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Crita Ammepa.
bu6mmoreka [JOK
4 Jlaboparopnas pa6(3Ta 2 1 1 https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue aeiicTBUS HOCTOSHHOTO
MAar"HuTa Ha paMKy ¢ TOKOM»
JleiicTBe MarHUTHOTO IOJISA Ha
bu6mmoreka [JOK
S ABIDKYILYIOCA 3APSKCHHYIO GACTHILY. 1 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota cuiel JIopenna
OnekrpoMarHuTHas uHayKus. [lotok
6 BEKTOpAa MarHuTHOM uHAyKuuu. IC 1
WHJYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papazgest
JlaGopaTropHas padora 3
7 «I/ICCJII)C Olls)aﬂnepﬂn.neﬂnﬂ 1 1 bubmnorexa LHIOK
a . https://m.edsoo.ru/ffOcal50
3JIEKTPOMATHUTHOM MHIYKIIHN»
NunykTuBHOCTB. SIBIICHKE
8 camouHaykiuu. 3/1C caMOMHTyKIIUH. 1 bubmmorexa LIOK

9Heprm{ MAruvTHOTO IOJISI KaTYHIKH C

https://m.edsoo.ru/ff0ca600
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TOKOM. DJIEKTPOMArHUTHOE I10JIe

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHJYKIMOHHAs I1eYb

10

O6o0matomuii ypok «MarauTHoe moJie.
SHCKTPOMaFHI/ITHaSI HHIYKIOUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponeHast paborta 2 1o Teme
«MarHuTHoe nosie. DJIeKTpOMarHuTHas

WHAYKIWA»

bubmmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE KOJICOAHUSI.
IapmonmnYeckne KosieOanus. Y paBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamienue sHeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnas pabota 4
«HMccnenoBanue 3aBUCIMOCTH TTEPHOA
MaJIbIX KOJICOaHUH rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChI TPy3a»

14

KonebarenpHbiil koHTYp. CBOOOAHBIC
3JICKTPOMArHUTHBIC KOJICOAHUs B
HJCaIbHOM KO0JIeOaTeIbHOM KOHTYpE.
AHanorust MeXJy MEXaHUYECKUMHU U
3JICKTPOMArHUTHBIMH KOJICOAHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UIeaTbHOM KOJIeOaTeIbHOM
KOHType

bubnuoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyXarIux
KoJebaHusx. BelHYKIeHHbBIE
MexaHnJecKHe Konebanus. Pe3onanc.
BriHyKIeHHBIE 2TIEKTPOMAarHUTHBIE
KOJIEOaHU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHsblii TOK. CHHYCOMIAIBHBIN

bu6nmoreka [JOK
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IepEMEHHBINA TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMILTUTYTHOE U
JIEMCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U
HaIPsHKCHUST

https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [TpousBoacTao,
nepeaaya u norpedieHue
ANEKTPUYECKOMN SJHEPTUU

19

YCTpOUCTBO M MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa nepeMeHHOro TOKa, JIMHUI
JJeKTponepe1ay

bubmmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
IIPOU3BOJICTBE 3JEKTPOIHEPTHH.
Kynbrypa ncnonb3oBanust
JIEKTPOIHEPT UHU B TOBCETHEBHOM
KHU3HU

21

MexaHn4yecKue BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepunoa. Ckopoctb
pacnpoCTpaHeHus U AJTUHA BOJIHBI.
[Tonepeunsie 1 IPOJOIbHBIE BOTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTh
3ByKa. Beicota Tona. TemOp 3Byka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DIEeKTPOMAarHUTHBIE BOJIHBI, UX
cBoOMCTBa U ckopocTh. [1kana
3IEKTPOMArHUTHBIX BOJIH

bubnuoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/IHLI PaauoOCBA3U U TCIICBUACHUS.
PazBurue CpCACTB CBA3U. Paguomokanms

25

KonTtposnrHas pabota «Konebanus u
BOJIHBI»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMonMHENHOE PaCIPOCTPaHEHUE
CBETa B OJHOPOAHOM cpene. Toueunsli
HUCTOYHUK cBeTa. JIyd cBera

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxkeHnue cBera. 3aKOHbI OTPAKEHUS

bu6mmoreka [IOK

27 cgeta. [loctpoenue u3o0pakeHui B
IIOCKOM 3e§1<ane P https://m.edsoo.ru/ff0cd4e0
[Ipenomiienue cera. [TonHoe But 1OK
28 BHyTpeHHee oTpaxkenue. [IpenebHblii MOIIMOTCKA
https://m. i 7f
YT0J1 IIOJIHOTO BHYTPEHHETO OTPAKEHUS ttps://m.edso0.u/H0ed 716
29 JlabopaTopHas pabora 5 «U3mepenue Bu6mmorexa [TOK
MOKa3aTeJIs NPeJTOMJICHHS CTEKJIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue nzobpaxeHuii B
30 muH3e. DopMyia TOHKOH JTMH3EI. Bubmaorexa LIOK
VBeIMUCHIE MHH3bI https://m.edsoo.ru/ff0cddle
JlaGopaTopHasi pa6ora 6
31 «HccnenoBanmne CBOMCTB
H300paKeHuil B JTHH3AX)»
Hucnepcusi cBera. CI0XHBIN cocTaB
30 oemoro cpeta. [[pet. JIaGopaTopHasn
pabora 7 «HabaroaeHue qucnepcuu
CBETa»
33 Nutepdepennus crera. dudpaxius Bubimoreka [{OK
ceera. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmoreka IIOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOPHI U YCTPOMCTBA U
yCcIoBUs UX 0€30MaCHOTO MPUMEHEHHS
['panu1Ibl NPUMEHUMOCTH KIACCUYECKOM Bu6 10K
36 Mmexaduku. [TocTymaTel crieuanbHON HOJTHOTCKA
TeopuH OTHOCHT(ZHLHOCTH https://m.edsoo.ru/ff0cf862
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. Bu6 10K
37 3amensieHne BpEMEHH U COKpallleHUe MOIOTCKA
ILHHHEI P patl https://m.edsoo.ru/ff0cfa42
38 DHeprusi 1 UMITYJIbC PEISATUBUCTCKON Bu6mmorexa IIOK

YaCTHIIBI. CBs3b MaccChl C 3Hepl"HeI>i 151

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

HUMITYJIbCOM. BHCpFI/IH TIOKOA

KonTtponsHas padota «Ontuka. OCHOBBI

. bu6mmoreka [IOK

39 CHICIHATILHOM TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®ortonsl. Popmyna [Inanka. DHeprus u Bu6morexa IIOK
uMIynbe (GoToHA https://m.edsoo.ru/ffOcfe16

41 OTKpBbITHE U UCCIIEOBAHUE bubnuoreka [IOK
dbotorddexra. OnbiTe A. I'. CroneTosa https://m.edsoo.ru/ffOcffc4
3akonsl poTodrpdekra. YpaBHeHHE

42 OliHmTeitHa g potosddexra. ]t?tlt/:) ?;/I;Inogdesléi ﬁlcf)fé% 015e
«Kpacnas rpanuna» dpotorddexra o '

43 Hasnenue ceera. Onbith [1. H. bubnuoreka [IOK
JleOeneBa. XuMHU4YECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoicTBa u

a4 MPAaKTUYECKOE IPUMEHEHUE!

(dhoTodmeMeHT, POTOAATUHK, COJTHEUHAS
Oarapesi, CBEeTOINOT

45 Pemenue 3amay no TeMe « 37€MEHTBI Bu6mmorexa [IOK
KBAaHTOBOU OITHUKN https://m.edsoo.ru/ffod0302
Mogens atoma TomcoHa. ONBITEI Eu6 10K

46 Pezepdopna o paccesHUIO 0-4aCTHII. 1 FHOTeKa
TlianeTapHas MOJIENb ATOMA https://m.edsoo.ru/ffod091a

bubnuoreka [IOK

a7 Hocryxratsi bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomienre GoToHOB BuG LIOK

48 [IpU MEPEX0/Ie aTOMa € OJTHOTO YPOBHS MOIIHOTEKA
SHEPTHH Ha APYTOil. BUJIB! CIIEKTPOB https://m.edsoo.ru/ff0dOafa
BousHOBBIE cBOCTBA yacTull. BonHel e

49 Bbpoiins. KopnyckynsipHO-BOJIHOBOM bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
H3IIy4CHUE

TKPBITUE PATMOAKTUBHOCTU. OTBITHI nonuorexa
50 OTkp p O bub. OK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

Pesepdopmaa o onpexnenennio cocraBa
PAAOAKTUBHOI'O U3TYUCHUS

https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(da-, 6era-, raMma-
I/I3JIyT-IeHI/I$I. BJH/I?IHI/IG paI[I/IoaKTI/IBHOCTI/I
Ha )KHUBBIC OpFaHI/I3MI)I

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usnydeHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIIOHOB B SIJIpE.
SAnepHble peakuuy. SaepHBIA PEAKTOP.
[IpoGnembl, mepCHeKTUBEI,
9KOJIOTHYECKHE aCIIEKTHI AJIEPHOMN
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTUIlbl. OTKpPBITHE
Mo3uTpoHa. MeTopl HaOIIOACHUS U
perucTpaium IeMeHTapHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3auMoeiicTBud. EQuHCTBO
(bu3nYecKOil KapTUHBI MUPA»

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHUSI aCTPOHOMUMU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HA4YE€HUE aCTPOHOMUHU. B 3B€3/THOTO
HeOa. Co3Be3nus, IpKUE 3BE3IBI,
IUIAHETHI, UX BUJIMMOE JIBIKEHHE.
CoiHeyHas cucreMa

56

Connue. CoslHeYHast aKTUBHOCTb.
Wcrounuk sHeprun ConHLa 1 3BE37

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE351 TIIABHOM ITOCIIEA0BATEIILHOCTH.
BuyrpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MTPEACTABICHUS O
MIPOUCXOKACHUU U 3BOIIOIMU COJIHLIA U



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE3]

58

Muneunsiii [Tyt — Hama ["anaktuka.
[Tonoxenue u apmxenue CosiHLa B
lNanakTuke. I'anaktuku. YepHbIe IbIPHI B
sIIpax rajJakTHK

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bonsioro B3peiBa. PennkroBoe
n3nydeHue. MeraranakTuka

60

Hepemennsie npob6ieMbl aCTPOHOMUHN

61

KonTtponbHas padota « 31eMeHThI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O606maromuii ypok. Ponbs ¢pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHOM B
3THYECKOH cdepax esTeIbHOCTH
YeJoBeKa

63

O6o06matromuii ypok. Poss 1 mecto
(U3UKK ¥ aCTPOHOMHUU B COBPEMEHHON
HAyYHOH KapTHUHE MUpa

64

O6o06matomuii ypok. Pois pusnyeckoit
Teopuu B (OPMUPOBAHUU
MpeACTaBICHUH 0 (PU3NIECKOI KapTUHE
Mupa

65

O6o6maromuit ypok. Mecto
(hbM3UYECKOI KapTHHBI MUPA B 00IIIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MIPEICTABICHHI O IPUPOJIE

66

PesepBHbI ypok. MaruutHoOE noze.
DNEeKTpOMarHuTHas NHIAYKIUS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pezepuslit ypok. KBanropas ¢uzuka.

bu6mmoreka [JOK




‘ DeMeHTBl aCTPOHOMHUHU M acTPO(DU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IJ1S1 YYHEHUKA

» ®duswnka, 10 kmace/ Msxkwumes I.4., bByxosues b.b., Corckuit H.-H. mox penakuueii [TapdentbeBoit
H.A., Akunonepnoe o6mectso «M3narensbctBo «lIpocsemienne»

» ®dusuka, 11 knace/ Mskwuies I'.J1., bByxosues b.b., Yapyrun B.M. noxa penakuueii [TapdentbeBoit

H.A., Akunonepnoe o6mectso «M3narenbctBo «lIpocsemienne»

METOJAUYECKHUE MATEPHUAJIBI U1 YUYUTEJISL

3amgaunuk no ¢usmke 10-11 xiace / Peimkeuy A.IT.

Coophuk 3amau o ¢usnkel0-11 knaccwl. basoseiii ypoens / [TapdentoeBa H. A.

dusuka. Paboune mporpammel. [Ipeamernas muaus yueOnukoB "Knaccuueckuii kype". 10-11 knaccsr /
[MMaranuna A. B.

Terpanp amst naboparopHbix padot no ¢usuke, 10, 11 k. / [Tappentsera H.A.

HUDPOBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Bupryansasie naboparopusie padotsr: https://efizika.ru
Enunas xomnekius LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DrexkTpoHHas OnOIHOTEKa HayKka v TexHuka: https://n-t.ru/


https://efizika.ru/
http://school-collection.edu.ru/collection/
https://n-t.ru/
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