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®depnepanpHas pabouas mporpamMmma 1o ydeOHomy mnpenmery "®usumka" (0a30BBIA YPOBEHB)
(manmee COOTBETCTBEHHO - mporpamma o (usuke, (pu3mkKa) BKIOYACT MOSCHUTEIBHYIO 3aIlHCKY,
coJiep>kaHue 00ydeHUs, INIAHUPYEMBIC PE3yJIbTaThl OCBOCHHUS TPOTPAMMBI 110 (hU3HKE.

[TosicHuTenpHAs 3amKMCcKa OTpaXkaeT OOIIME IENU U 3a7aud U3ydeHHs (PU3HKH, XapaKTEPUCTHKY
TICUXOJIOTUYECKUX TPEANOCHUIOK K €ro M3Y4YCeHUIO0 OOYYaroUIMMHUCS, MECTO B CTPYKType Yy4eOHOTO
IJIaHA, a TAKKE MOAXO0IBI K 0TOOPY COMEpIKaHUs, K OMPEICIICHUIO IIAHUPYEMBIX PE3yJIbTATOB.

Cognepxanrie OOy4eHHSI PACKPBIBACT COJCPXKATEIBHBIC JTUHUHM, KOTOPBIC MPEIIararoTcs s
00513aTEIIbHOTO U3YYEHUsSI B KAYKJIOM KJIACCE HA YPOBHE CPEIHETO 00IIETro 00pa3oBaHuUsI.

[Inanupyembie pe3ysibTaThl OCBOCHHS TPOrpaMMbl 1O (U3HMKE BKIIOYAIOT JIMYHOCTHBIE,
MeTarnpeIMETHBIE Pe3yJIbTaThl 32 BECh MEPHO 0OyUeHUsS Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus, a

TAKKC NPECAMCTHBIC JOCTUKCHUA 06yan0merocs{ 3a K&)KIILIﬁ roa 06yqu1/m.

IHosicuuTe/IbHAA 3aNIMCKA.

[Iporpamma 1o ¢usmke 0a30BOrO0 YypOBHS Ha YpPOBHE CpeaHero oomiero oOpa3oBaHuUs
pazpaboTaHa Ha OCHOBE TIOJIOKEHWH W TpeOOBaHWMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBatenbHOI mporpammsl, npenacraBieHHbx B @I'OC COO, a Takke ¢ ydyeroMm deaepanbHON
pa0oueil mporpamMmbl BOCIHTaHHMsS W KOHLEMIMM IpernojaBaHus yuyeOHoro mnpeamera "dusmuka" B
oOpa3oBaTenpHbIX  opraHuzauusax  Poccuiickoit =~ @enpepanuu,  pealu3ylOlIMX  OCHOBHbBIE
o0Opa3oBaTeybHbIE TPOTPAMMBI.

Copneprkanue nporpammbl MO (U3MKE HampaBieHO Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYUHOU
KapTUHbI Mupa oOyuyaromuxcs 10 - 11 kmaccoB mpu oOyueHnH ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IEATEIbHOCTHOrO noaxona. Ilporpamma no ¢u3nuke COOTBETCTBYET TPEOOBAHUAM
OI'OC COO K mIaHUPYEMbIM JUYHOCTHBIM, IPEAMETHBIM U METANpPEAMETHBIM pe3ysbTaTtaM
o0y4yeHMs, a TaKXKe YUYMThIBAeT HEOOXOAMMOCTh peaju3alld MEXIPEJAMETHBIX CBs3€H (QU3UKU C
€CTECTBEHHO-HAyUYHBIMU yUEOHBIMM IpeaMeTaMu. B Hell onpenensioTcs OCHOBHBIE LEIH H3Y4YeHUs
(¢U3MKM Ha ypOBHE CpeaHero ooiiero oOpa3oBaHUs, IUIAHUPYEMbIE pPE3YyJbTaThl OCBOCHMS Kypca
(U3UKH: THYHOCTHBIC, METANIPEIMETHBIC, TIPEIMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

[Inanupyemble pe3yibTaThl OCBOGHHS Kypca (UM3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE
MpeIMETHBIE PEe3yJIbTaThl MO rojlaM O0yUeHUs;

Conepkanne yuebroro npeamera "dusuka" mo rogam o0ydeHus;

[Tporpamma mo Qu3MKE MOXKET OBITh MCHOJB30BAHA YUUTEISIMU KaK OCHOBA JJISI COCTABJICHUS
cBoux pabouux mporpamm. IIpu pa3paborke pabodeld mporpaMMbl B TEMATUYECKOM IJIAHUPOBAHUHU
JOJDKHBI OBITh YYTEHBI BO3MOYKHOCTH HCITOJIb30BAHUS AJIEKTPOHHBIX (IU(PPOBBIX) 00pa3oBaTEeIbHBIX
PECYPCOB, SIBJISIOIIUXCS y4eOHO-METOJUYECKHUMH MaTepuanaMu (MyJIbTUMEIUITHBIE MPOrpaMMBI,

AJICKTPOHHBIC YYEOHWKH W 3aJlaYHUKH, DSJCKTPOHHBIC OMOIMOTEKH, BUPTyalbHBIC JIabOpaTOpHUH,



UTPOBBIE TPOTPaMMBl, KOJUIEKIMU LUGPOBBIX 00pa3oBaTeNbHBIX PECYpPCOB), pEATH3YIOIIUMU
TUIAKTHYECKUE BO3MOXXHOCTH HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, COJepKaHue
KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHUH.

[Iporpamma 1o ¢u3MKe NPEIOCTABISET BO3MOXHOCTh U pead3allMd  Pa3IUYHbIX
METOJIMYECKUX MOJIX0J0B K Opranu3anuu o0ydyeHus ¢u3rke IpHu yCIOBUH COXPAaHEHUS 00s3aTeIbHON
YacTH CO/EPIKaHUs Kypca.

Odu3nkKa Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYIAsh B KayecTBE y4eOHOTO
mpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CHUCTEMY 3HAaHUU 00 OKpYXKalolleM MHUpE.
HIkonpHBIA Kypc (U3MKH - CHCTEMOOOPA3yIOIMIUA Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIKAaT B OCHOBE MPOIECCOB W SIBICHHM, W3yYaeMbIX XUMHEH,
Oowmosorueit, ¢usudeckoid reorpadueil m acrpoHoMmueil. lcmonb30BaHWE W AaKTUBHOE MPHUMCHCHHE
¢bu3nuecKux 3HAHHWKM OMpeeNseT XapakTep W pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYyYEHHUS HOBBIX MATEPHAIOB C 3aJaHHBIMU
CBOWCTBaMH | JApyrux. Vzydyenue (U3MKu BHOCHT OCHOBHOH BKJaJd B ()OPMHPOBAHUE ECTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydarommxcs, B (OpPMUPOBAHHE YMEHHI NPUMEHATh HAayYHBIH METO]
MO3HAHUS NP BHIMOJIHEHUHU UMHU YYEOHBIX UCCIIEeI0OBAaHUI.

B ocHOBY Kkypca (QU3MKM s YpPOBHSI CpEelHEro o0Iero oOpa3oBaHMs IOJIOKEH psa HJeH,
KOTOPBIE MO’KHO PacCMaTpUBATh KaK MPUHIIMITEI €r0 TIOCTPOCHUSI.

Wnes menmoctHOCTH. B COOTBETCTBHM € HEH KypC SIBISETCS JIOTHYECKH 3aBEPIICHHBIM, OH
COZIEpKUT MaTepual M3 BCeX paslesioB (DU3MKM, BKIIOYACT KaK BOIPOCHl KJIACCHUECKOW, TaKk H
COBPEMEHHOW (PU3UKH.

Unest renepanuzauuu. B cooTBercTBUM ¢ HeW Marepuan Kypca (pU3MKH OOBEIUHEH BOKPYT
¢busnveckux teopuit. BenymmmM B Kypce siBiseTcss (OpMHPOBAHUE TPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEILIECTBE U TOJIE.

Wnes rymanuTapusanuu. Peanmuszanus uaeu mpeamnosaraeT HCIOJb30BaHHE T'yMaHUTApPHOTO
MoTeHIMana (U3NIECKO HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS (U3UKW C pa3BUTHEM OOIIeCTBa, a
TaKXKe ¢ MHPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUIECKUMH TTPOOIeMaMH.

Wnes npuxnagHoi HampaBieHHocTH. Kypc ¢usuku mpenmonaraeT 3HAKOMCTBO C IIHPOKHUM
KPYTOM TE€XHHUUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUH H3yUEeHHBIX TEOPHl U 3aKOHOB.

Wnes oSKoOMOTH3aIMK  peamn3yercss TIOCPEICTBOM  BBEJACHHUS  DIEMEHTOB  COJCpIKaHUS,
MTOCBSIIECHHBIX YKOJIOTUIECKUM MPOOIIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH
U TEXHOJOTHH, a Takke OOCYXIeHHs TpoOieM palMOHAIBHOTO MPHUPOJOINONB30BaHU U
HKOJIOTUYECKOM 0€30MacHOCTH.

Crep>KHEBBIMU AJIEMEHTaMH Kypca (PU3UKU Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHus ABISIOTCS
¢dusmveckue Teopun (hopMHpPOBAHUE TIPEACTABICHUI O CTPYKTYpPE MOCTPOCHUS (U3UIECKON TEOPHH,

ponu (yHAAMEHTaJIbHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPUPOJE,



IpaHHLaX IPUMEHUMOCTH T€OPUH, Ul ONMCAHUs €CTECTBEHHO-HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CHUCTeMHO-TIEITETbHOCTHBIN TMOAX0J B Kypce (HU3HKH peaju3yercss MPekIe BCEro 3a CYeT
OpraHu3ali SKCIEPUMEHTAIBHON JeATeNIbHOCTH oOydaromuxcs. Jlias 6a3oBoro ypoBHsA Kypca
Gu3MKN - 3TO MCIOJIb30BAaHHE CHUCTEMBl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTOpHBIX padoT, KOTOPbIE B IpOrpaMMe 1o Gpu3nke 00beJUHEHbI B 00NN CIIMCOK YUYEHUYECKUX
MPAaKTUYECKHX paboT. Beinenenue B ykazaHHOM IepedyHe JabopaTOpHBIX padoT, MPOBOAWUMBIX IS
KOHTPOJISI W OIICHKH, OCYIIECTBIISIETCS YYaCTHHKaMH OOpa30oBaTeIbHOTO IMpolecca HCXOAS U3
0cOOEHHOCTEH MIIaHUPOBaHMs U OCHaleHUs KabuHeTa pusuku. [Ipu 3ToM obecrieunBaeTcs OBIaieHUE
00yYaroIMMHUCS YMEHUSIMH HPOBOJUTh KOCBEHHBIE M3MEPEHMs, MCCIEOBAaHUS 3aBHCUMOCTEH
(GU3NIECKUX BETMYMH M IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEJIOKEHHBIX TUIOTES.

Pemenune pacueTHbIX M KaueCTBEHHBIX 3a7layu C 3aJaHHON (U3UYECKON MOJIENbIO, T03BOJISIONIEE
IPUMEHATh U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjesia Kypca, Tak U HHTETpUpys
3HaHUS W3 pa3HbIX pas3zfenoB. [lig KauyeCcTBEHHBIX 3a/ady IPUOPUTETOM SBJSIIOTCA 33JaHUS Ha
00BsICHEHUE TPOTEKaHUs (PU3NYECKUX SIBJICHUN M TPOIECCOB B OKPYKAIOMICH XHU3HH, TPeOyroIue
BbIOOpa (PU3UUECKON MOJIENHN JJISi CUTYallly PAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MarepHalibHO-TEXHUYECKOMY OOECIIEUEHHUIO
yueOHoro mporecca 0a3oBbIii ypoBeHb Kypca (PU3MKM Ha ypOBHE CpEIHEro oouero oOpa3oBaHUs
JOJKEH M3Yy4aTbCsl B YCIOBUAX MPEIMETHOrO KabuHeTa (PU3UKU WM B YCIOBUSAX UHTETPUPOBAHHOTO
KaOuHeTa MpeIMEeTOB €CTECTBEHHO-HAy4yHOro nukia. Hamnume B kaOunere (u3MKU HEOOXOIMMOIO
71a00paTOPHOTrO 00OPYJOBAHUS JJISl BHIMOJIHEHUS YKa3aHHBIX B IpoOrpamMMme Mo (Gpu3uKe yYeHHYECKUX
MPAKTUYECKUX padOT U AEMOHCTPALIMOHHOTO 000py10BaHUs 0053aTENIbHO.

JlemoHcTpanoHHOEe 000pyioBaHUE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIBHOU
JIOCTaTOYHOCTH M 00ecrevynBaeT MOCTAHOBKY INEPEUYUCIIEHHBIX B MpOrpaMMe Mo (PU3MKE KIIFOUEBBIX
JEMOHCTPAlMA Il  WCCIIENOBAaHUS H3y4aeMbIX SBICHMM M IPOLECCOB, OSMIHUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaboparopHoe o6OpyIoBaHHME IJI YUYEHHYECKHX MPAaKTUYECKUX paboT dopmupyercs B BUAEC
TEMaTUYECKHX KOMIUIEKTOB U 00ECIeUNBAETCSA B pacyeTe OJJHOTO0 KOMIUIEKTa Ha JIByX OOyYaroluXCsl.
TemaTnueckue KOMIUIEKTHI JaOOpaTOpHOTO 00OpYyIOBaHHSA JOJDKHBI OBITH TOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX M IUQPPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
W3MEPHUTEIBHBIX CHCTEM B BUJE ITU(POBBIX JTaOOpaTOpHid.

OCHOBHBIMU LEJIIMH U3YYeHUS PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dopMHUpOBaHUE WHTEpEca M CTPEMJICHUS OOydYaloUIMXCs K HAYYHOMY HM3YUYCHHIO MPUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

Pa3Butue nmpeacraBieHuii 0 HAy4YHOM METOJIE MO3HaHMUS U (POPMUPOBAHHE UCCIIEI0BATEILCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SBJICHUSM;

dopmMupoBaHUE HAYYHOIO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHHs OCHOB CTPOCHMSI MaTEepHUH



1 (pyHIaMEHTaIbHBIX 3aKOHOB (DPM3HKH;

@opMHUpOBaHUE YMEHHH OOBSACHATH SIBICHHS C MCIOJIB30BaHMEM (U3WYECKUX 3HAHWNA U
HAYYHBIX JJOKA3aTeIbCTB;

®opmupoBaHue MPEACTaBICHUN O posid (U3UKU A Pa3BUTHUSI JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHune THX IeJe o0ecreunBaeTcs pelieHneM CIEAYIOMNX 3a/1a4 B PoIecce U3yUeHHS
Kypca (pU3UKU Ha YPOBHE CPEAHETr0 00IIEro 00pa3oBaHMs:

[Tpuobperenue cucteMbl 3HaHUN 00 OOMIMX (HU3MUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHHUKY, MOJEKYIAPHYIO (U3UKY, AMEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI
acTpo(hu3uKH;

dopMHpOBaHUE YMEHHH MPHUMEHSATh TEOPETHYECKHE 3HAHHS Ui OOBACHEHHS (Pu3muecKux
SIBIIGHUI B IPUPOJIE U JIJISl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OcBoeHue croco0OB pelIeH s pa3ITUYHbIX 33/1a4 C SIBHO 3a/IaHHON (U3NYEeCKON MOJIENbIO, 3a/a4,
MOJIPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO37aHne (PU3MUECKOW MOJEIH, COOTBETCTBYIOUICH YCIOBHUSIM
3aJauu;

[Tonnmanue GU3NYECKUX OCHOB M NPUHLUIOB JCHCTBUS TEXHHUUYECKHUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO Cpeay;

OBmajeHne METOJAaMH  CaMOCTOSITENIFHOTO TUIAHWPOBAHWS W TPOBEIACHUS (PH3MUECKUX
OKCIEPUMEHTOB, aHalIM3a W HWHTepHpeTanud WHPOPMAINU, OINpPEIeNIeHHs]  JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

Co3ganue ycloBMM s Pa3BUTHS YMEHMH MPOEKTHO-HCCIEN0BATENbCKOM, TBOPYECKOM
JeSITeTbHOCTH.

OO01ee 9rCIo 9acoB, PEKOMEHIOBAHHBIX I U3ydeHus pusuku - 136 gacos: B 10 kimacce - 68
yacoB (2 yaca B Hefiento), B 11 kiacce - 68 yacoB (2 yaca B Hezemio).

[Ipennaraemelii B mporpamme 1o (U3MKe IMepedeHb JaOOpaTOpPHBIX M IMPAKTHYECKUX padboT
SBIISIETCS PEKOMEIOBAHHBIM, YUUTEIh JeNaeT BHIOOP MPOBEICHHS JTAOOPAaTOPHBIX paObOT M OIBITOB C
Y4€TOM MHJIMBUIyalIbHBIX OCOOEHHOCTEH 00y4aroImuxcsl.

Jlrobass pabGouass mporpamMma JOJDKHA TIIOJHOCTBIO BKJIIOYATh B ce0sl cojep)kaHue ITaHHOM
IPOrpaMMBl 10 (pU3HKeE.

B otnenbHbIX ciayyasx Kypc ¢u3MKH 0a30BOTO YPOBHS MOKET M3ydyaThcsl B 00beMe 204 yaca 3a
nBa roga ooyuenus (3 4 B Henenmto B 10 u 11 xiaccax). B aToMm citydae yBenmudnBaeTcss HE MEHEE 4eM
10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIONB3YeTCS YUYUTEIeM Uil W3Y4YEHHUS BOIPOCOB, TECHO
CBSI3aHHBIX C BBIOpAaHHBIM MpoduiemM oOyueHUs, U yBEIUYMBaeTCsl ydeOHast Harpys3Ka, OTBOJAMMAs Ha
M3Y4YeHHE MEXaHUKH, MOJEKYJSPHOM (U3UKU U DJIEKTPOJMHAMHUKH, 32 CYET PACIIMpEHHs dYHcia
1ab0paToOpHBIX paboOT HCCIEeIOBATENIbCKOIO XapakTepa U YPOKOB pEIIeHHUS KAaueCTBEHHBIX H

PaCUCTHBIX 3a4a4.



Conep:xkanue o0yuenus B 10 kiacce.

Paznen 1. ®usuka u MmeToAbl HAYYHOTO [TO3HAHUS.

®usnka - Hayka o mpuponae. Hayunble MeTonabl IO3HAHUS OKpy’Karouiero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOIIECCEe MO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (DU3UKE.

MogenupoBanue QpuU3NUECKUX sBIEHUH U npoueccoB. Hayunsle runores3sl. @u3nueckue 3aKOHbI
u Teopuu. [ paHUIIBI TIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHINI COOTBETCTBUSI.

Posb 1 MecTo (u3nKK B GOPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B PAKTHIECKOM
JEATEIIBHOCTH JIIOJEH.

JlemoHcTpanuu.

AHaIIOroBBIe U U(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Paznen 2. Mexanuka.

Tewma 1. Kunematuka

Mexannueckoe nBHkeHUE. OTHOCUTEIBHOCTb MEXaHMYeCKoro IBmxkeHus. Cucrema orcyera.
Tpaexropus.

[lepememienne, cKopocTh (CpedHsii CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTEpHUAIbHOM TOYKHM, MX IPOEKLUMM HAa OCH CUCTEMBI KoopAauHaT. CIlIO)KEHHE NEpeMEUICHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE NpsSMOJIMHEHHOoe mABMkeHue. [paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MepeMEIleHNs] MaTeprualibHOW TOUYKU OT BPEMEHHU.

CBobosHoe nmajzieHne. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonnHueiiHoe nBrxeHue. J[BIKeHNE MaTEPUAILHON TOYKHU IO OKPYKHOCTH C ITOCTOSIHHOM 110
MOJYJII0O CKOPOCTBIO. YTJIOBas CKOPOCTh, JUHEWHas CKOpocTh. llepuong u wactora oOparieHwus.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE.

TexHnueckue ycCTpONCTBA M NPAKTHUECKOE INPUMEHEHME: CIUAOMETD, IBHKEHUE CHApSIOB,
LIENTHBIE U PEMEHHBIE NTEpPEIaUH.

JeMmoHcTpanmu.

Monenb cucteMbl OTCUETa, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

HampasneHnne ckopocTH pyu ABUKEHUU 110 OKPYKHOCTH.

Y4eHn4eckuil SKCIIepUMEHT, JabopaTopHbIe paboThI

H3y4eHne HepaBHOMEPHOIO JBUKCHHUS C LIENBIO ONPENEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHue COOTHOLIECHUS MEXKIY IyTSIMH, INPOWICHHBIMH TEJIOM 3a IOCIIENOBATEIbHBIC

paBHBIE MPOMEXYTKH BPEMEHU IMPHU PABHOYCKOPEHHOM JBM)KEHUHU C HAYaJIbHOM CKOPOCTBIO, pPaBHOM



HYJIIO.

W3yueHue NBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenne IBUKECHHS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

IIpunuun otHocutenbHOocTH ['anmunes. IlepBeiil 3akoH HbproroHa. MHepruanbHblE CUCTEMBI
oTcyeTa.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon HeioToHa 111 MatepuanbHOR
Touku. Tpernii 3akoH HprOTOHA 17151 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kauenus). Cuna tpenusa. Cyxoe tpenme. Cuia
TPEHHS] CKONBXeHHsI U cuia TpeHus nokos. Kosdduument tpenus. Cuna coOmpoTHBICHUS TpU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOe U BpalaTeabHOE ABUKEHNUE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHUTENIBHO OCH BpaileHus. [lnedo cuibl. YCinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpONCTBA W  NIPAKTUYECKOE NPUMEHEHWE: MOMAIIMIIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

JeMmoHcTpanmu.

SIBnenue nuepuuu.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIMX TE.

Bropoit 3akon HeroTona.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U MaJCHUH.

CpaBHEHHE CHIT TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHHUSI.

VYcnoBust paBHOBecUsl TBEpOTro Tena. Buabl paBHOBECHSI.

Y4eHnuecKkuil SKCIIEPUMEHT, JIa00paTOpHBIE PabOTHI

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

WccnenoBanme 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINUX B MPYKUHE U PE3UHOBOM 00pasIie,
OT uX nedopMaluu.

HccnenoBanue ycnoBuit paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BpAIlCHUSI.

Tema 3. 3aKOHBI COXpaHEHHUS] B MEXAHHKE.

Nmnynbec MarepualibHOM TOYKHM (Tena), CHUCTEMbl MaTepHUajbHBIX Todek. VMIynbc CcHilbl U

HU3MCHCHHUEC UMITYJIbCa TCJIA. 3aKoH COXpaHCHUA UMITYJIbCA. PeakxtuBHOE JABUXKCHUC.



Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckas sHEpTrHsi MaTepUaIbHONM TOUKU. TeopemMa 00 M3MEHEHNH KHHETUYECKOH SHEPTHH.

[TorennmanbHas »Heprus. lloTeHuuanbHas SHEPrHUst ynpyro aAeGOpPMUPOBAHHON IPYKHHBI.
[TorennuanbHas SHEprys Tejia BOJIU3U MOBEPXHOCTH 3EMJIH.

[ToreHnuanbHble ¥ HEMOTEHUMaNbHble CHIbl. CBs3b PabOThl HENOTEHUHUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue yCTpOWCTBa M IIPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIEp, IPYXKUHHBIN
IIUCTOJIET, IBUKCHHUE PaKET.

JeMoHcTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexon moTeHIMATBHOM 3HEPTUHM B KHHETHUECKYIO U 00paTHO.

Y4eHn4ecKknuid IKCIIEPUMEHT, JTabopaTOpHbIE pabOTHI

N3yuenne abCoOMOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI C M3MEHEHMEM MEXaHMYECKOW 3HEpPruu Tejla Ha ImpuMepe
PacTSDKEHUS PE3UHOBOTO XKIyTa.

Paznen 3. MonekynsapHas pu3nuka U TepMOAMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH.

OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpPUHM M HMX OIBITHOE OOOCHOBaHUE.
bpoyHnoBckoe nBmwxenue. Quddysus. Xapaktep ABMKEHHs M B3aUMOJCHCTBUS 4YacCTHIl BEIIECTBA.
Mopnenu cTpoeHus: ra3oB, )KMJIKOCTEH M TBEpHAbIX TNl U OOBSICHEHHWE CBOMCTB BELIECTBAa Ha OCHOBE
3THX Mojeneil. Macca u pazmepsl Mosiekyil. Konnuectso BemiectBa. [loctosinaast ABorapo.

Tennosoe paBHOBecue. Temmeparypa u ee usMepenue. lllkana remneparyp Llenscus.

Mopnens wuneanbHoro ras3a. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPHUH
UJeabHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeHel KMHETHYECKOW 3HEPTUU TEIIOBOrO
nBrKeHns vactul rasza. lllkana temneparyp KenbBuHa. ['a30BbIE 3aKkoHBL. YpaBHeHHME MeH[eneeBa-
Knaneiipona. 3akon JlanproHa. M3ompouecchl B HACANBHOM Ta3e C IOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. ['paduueckoe npecTaBieHHe H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuveckue yCcTpoicTBa U MPaKTUIECKOe TPUMEHEHNE: TEPMOMETP, OapoMeTp.

JemoHcTpanmu.

OnbITH, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHUE BEIIECTBa, (PoTorpaduu MOJIEKYy OPraHUUeCKUuX
COCIMHECHUM.

OmnbiTel 10 AU Y3UH KATKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBUKEHUS.

Mognens onbiTa lllTepHa.



OnBIThL, TOKA3bIBAOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOAECHCTBHS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JTABICHMS ra3a Ha CTEHKH COCY/1a.

OnBIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAECAIBHOTO ra3a, U30IPOIECCHI.

Y4eHUYECKU IKCIIEPUMEHT, JJaOopaTOpHbIE pabOThI

Omnpenenenne Macchl BO3qyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpEHUN 00beMa KOMHATHI,
JaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBaHue 3aBUCUMOCTY MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKH.

TepMmoannaMmuyeckasi cucteMa. BHyTpeHHsIs SHEeprus TePMOIMHAMUYECKON CUCTEMBI i CIIOCOOBI
ee u3MeHeHus. KomuuecTtBo TemnoTel U paboTa. BHYTpeHHsSI SHEprusi 0JAHOATOMHOIO HJI€aIbHOIO
raza. Buapl Teruionepenauu: TEMJIONPOBOJHOCTh, KOHBEKLMS, M3JyuyeHUE. Y ielbHasl TEIIOEMKOCTb
BelecTBa. KommyecTBo TEMIOTHI puU TEIIoNnepeaaye.

[Tonstue 00 amuabatHoM mporiecce. [lepBriii 3akoH TepMmoauHamuku. [IpuMeHeHue mepBOro
3aKOHA TEPMOJAMHAMMKU K u3onporeccaM. I'papuyeckas uuTepnperanus paboThl rasa.

Btopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TermnoBeie MamuHbl. [IpuHIMIBI AecTBHUS TErUIOBbIX MamuH. [IpeoOpa3oBaHus 3HEpruu B
TeroBbIX MamuHax. Kosddunuent nosnesHoro aeicTBus TemioBod mammubl. [ukin KapHo u ero
KO3 (HULKEHT MOJIE3HOro EHCTBUSA. DKOJIOrHUECKHUe TPOOIEMbI TEMII0IHEPTETHKY.

TexHuuyeckue ycTpoHCTBAa M IMpPaKTUYECKOE MPUMEHEHUWE: JIBUraTellb BHYTPEHHEro CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHIAUIIUOHED.

JeMoHcTpanuu.

W3MeHeHre BHYTpEHHEW 3HEpPruM Tejla IPU COBEPIICHUU padOThI: BBUIET MPOOKH W3 OYTHUIKU
MO/ JIEHCTBUEM C)KAaTOrO BO3[yXa, HarpeBaHue Hpupa B JIATYHHOH TpyOKe IyTeM TpEeHus
(BH1€0IEMOHCTpALIHS).

M3MeHeHne BHYTpEHHEN dHEPruu (TeMIlepaTypsl) Tella IpU TEIUIoNepeaaye.

OnbIT 10 aquabaTHOMY PacIIUPEHUIO BO3/4yXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusl, p€aKTHBHOIO ABUTATENs.

YyeHn4yeckuil HKCIIepUMEHT, J1TabopaTOpHbIE pabOThI

W3mepeHne yaeapHOM TEMI0eMKOCTH.

Tema 3. ArperaTHbie cOCTOsIHUS BelecTBa. @a30Bbie MEPEXObI.

[TapooOpa3oBanue u koHaeHcanus. VMcnapenwe u kumneHue. AOCONIOTHAs W OTHOCHUTEIbHAS
BJIQKHOCTh BO31yXa. HacelmieHHBIH map. VYjaenbHas Temiora MapooOpa3oBaHus. 3aBHUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT 1aBJICHUS.

TBepnoe Ttemo. Kpucrammueckue u aMopdHbie Teina. AHH30TPOIUS CBOWCTB KPHUCTAJLIOB.
Kunkue xkpuctramel. CoBpeMeHHbIe MaTepuansbl. [InaBienne u Kpuctaiauzanus. Y aeiabHas TerjaoTa

mnaBieHus. CyOnumarusi.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuuyeckue ycTpoWcTBa U IMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU TOJYUYEHHUS] COBPEMEHHBIX MAaTEpHUajoB, B TOM UYHCJIE HAaHOMATEpPUAJIOB, U
HaHOTEXHOJIOTHUH.

JemoHcTpanuu.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NoHMKEHHOM JIaBICHUH.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Y4eHn4ecKknuid IKCIIEPUMEHT, JTabopaTOpHbIE pabOTHI

N3mepeHrie OTHOCUTENBHOU BJIaXKHOCTH BO3/yXa.

Paznen 4. DnexkrpoauHaMuka.

Tema 1. DnekTpocrarTuka.

Onextpuzauus Teyl. DJIeKTpUuecKui 3apsn. JBa Buua anekrpuyeckux 3apsnos. [IpoBogHuku,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHMS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue 3apsnoB. 3akoH Kymona. TouedHbIN 2JIEKTpUYECKHUI 3apsii. DIEKTPHUUECKOE
nosie. HampspkeHHOCTh anekTpudeckoro mnofs. [IpuHIMI Cynepno3uiyu 3JIEKTPUYECKUX IOJEH.
JIMHUM HaNPSHKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabota cun snekrpoctaruueckoro nosis. [lotenuunan. PazHocts notennuanos. IIpoBogHuku u
JUDJIEKTPUKHU B JIEKTPOCTATUYECKOM IToJIe. J(ManekTpuyeckas IpOHUIAEMOCTb.

OnekTpoeMkocTh. KoHmeHcaTtop. IJEKTPOEMKOCTh IIJIOCKOTO  KOHJEHCATopa. JHEprus
3apsKEHHOT0 KOHAEHCATOopa.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHME: DIIEKTPOCKOI, JJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE JJIEKTPOIPHOOpPOB, KOHAEHCATOp, KONMHPOBAJIbHBIN
anmapar, CTpyMHBIN IPUHTED.

JemoHcTpanmu.

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3aumoselicTBue Ha3IEKTPU30BAaHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTH4ecKast 3alluTa.

JIM3IIeKTPUKHY B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTB JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAAU IUIACTHUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUIECKON IPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHACHCATOPA.



YueHn4YeCcKuil SKCIIEPUMEHT, JTa00paTOpHBIE PaOOTHI

H3mepeHue 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. TlocTosIHHBIN 371€KTpUYECKUN TOK. TOKU B pa3InYHBIX CpeAax.

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [IocTOsIHHBII TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LEnH.

DNEKTPUUECKOE CONPOTHUBIIEHUE. YJIEJIbHOE CONpPOTHUBIEHUE BemecTBa. llocienosarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.

Pabora anekrpuyeckoro Toka. 3akoH J[xoynsa-Jlena. MOMIHOCTB 3JEKTPHUECKOTO TOKA.

ONEeKTpOJABMKYIAsl CuUjla U BHYTPEHHEE COIPOTUBIECHHUE HCTOYHMKAa TOKa. 3akoH Oma s
MOJTHOMU (3aMKHYTOM) 3JIeKTpruueckoil enu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAsA MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb COINPOTHUBJIEHUS METAIJIOB OT
Temmneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TorynpoBoHuku. CoOCTBEHHAs U NMpUMECHasi POBOJAMMOCTb MOIYIPOBOAHUKOB. CBOMCTBA p-
n-nepexoja. [ToxynpoBoJHUKOBBIE TPHOOPEI.

ONEeKTpUYeCKM TOK B pacTBOpaX U paciulaBaX dJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUCCOTTHAITUS. DIEKTPOIIU3.

OnekTpuueckuii TOK B Trazax. CaMOCTOSTENbHBIH M HECAaMOCTOSITENbHBIN pa3psala. MonHus.
[na3ma.

TexHnuyeckue yCTpOHCTBA M INPAKTUYECKOE NPUMEHEHME: aMIIEPMETP, BOJBTMETP, PEOCTAT,
HCTOYHUKU TOKa, AJIEKTpOHArpeBaTelIbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COINPOTHUBIIEHUS, BaKyyMHBIH AHMOJ, TEPMUCTOPbI U (OTOPE3UCTOPHI, MOITYINPOBOAHUKOBBIA MO,
rajbBaHUKA.

JleMoHCcTpanuu.

W3mepeHne cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTh  COINPOTUBIEHUS IWJIMHAPUYECKUX TIPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
MIONEPEYHOr0 CEUYEHUs U MaTepuaa.

CMelaHHOE COEIMHEHHUE IPOBOIHUKOB.

IIpsmMoe wW3MepeHue 3IEKTPOABMXKYIIEH cuibl. KOpoTkoe 3aMblKaHUE TajlbBaHHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEI 0 COMPOTHUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

UckpoBoii pa3psan U MpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

YueHn4YeCcKuil SKCIIEPUMEHT, JTa00paTOpHBIE PaOOTHI



H3y4eHne CMEIIaHHOTO COEMHEHNS PE3UCTOPOB.

M3mepenue 21eKTpOABMKYILEH CUIIbI NCTOYHMKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Hab6monenue snexrpoinusa.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku ©6a3oBoro ypoBHi B 10 Kkiacce oOCyLIECTBISETCd C Y4ETOM
COJIep KATENbHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTHUH.

MexnpeaMeTHbIE MOHATHUSA, CBSA3AHHBIE C M3YYEHHUEM METOAOB HAyYHOTO IO3HAHMS: SIBICHHE,
HayyHbIl (akT, rumoresa, (uU3MUecKas BEIMYMHA, 3aKOH, TeOopus, HaAOIIOAEHUE, HKCIEPUMEHT,
MOJEIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MareMaTHKa: peleHne CUCTeMbl ypaBHEHWM, JHHEWHas (yHKIMs, mapaboia, TumepOoia, ux
rpaduKd U CBOMCTBA, TPUIOHOMETpUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIMM HA OCH KOOPJIMHAT, CIOKEHHE
BEKTOPOB.

Buonorusi: MexaHn4ecKkoe IBMKEHHE B KUBOM mpupoje, auddysus, ocMoc, TEMIOOOMEH KUBBIX
OpraHu3MoB (BMJbl TEIUIONEpEAayH, TEIUIOBOE PABHOBECHUE), IJIEKTPUUECKUE SBICHUS B JKHUBOM
IIPUPOJE.

XHUMHS: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb BEIIECTBa,
MOJISIpDHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX TEJl, )KMIKOCTEM M ra3oB, IEKTPUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOJIMTUYECKAS JUCCOLUALINS, FAJIbBAaHHKA.

['eorpadus: BIa)KHOCTH BO3/lyXa, BETPbI, OapoMeTp, TEPMOMETP.

TexHonorust: npeoOpa3oBaHHE ABMXKEHUH C MCIOJIB30BAaHMEM MEXAHHU3MOB, yuYeT TpPEHUs B
TEXHHKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS! UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Apyrue), JBUTaTellb BHYTPEHHErO CrOpaHus, mapoBas TypOMHA, OBITOBOM  XOJIOAWJIBHUK,
KOHJUIIMOHEDP, TEXHOJIOTUH IOJIyYE€HUsI COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE HAHOMAaTEpUasoB, U
HAaHOTEXHOJIOTUH, AJIEKTpOCTaTHUUeCcKas 3alluTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN

MIPUHTEP, dJEKTPOHArpeBaTENbHbIE TPUOOPHI, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, raIbBaHHUKA.

Copnepxxanue o0yuenus B 11 kiacce.

Paznen 4. DnexrpoguHaMuka.

Tema 3. MarauTtHoOe nojie. DNeKTpOMarHuTHasi HHAYKIUS.

ITocrosiHHBIE MarHuThl. B3auMOJelCTBUE IMOCTOSHHBIX MAarHUTOB. MarHutHoe mnoje. Bekrop
MAarHUTHOM MHAYKUWH. [IpUHIMIO Cynepno3suuud MArHUTHBIX MOJEH. JIMNHUM MarHUTHOW WHIYKLIMH.
KapTuna nuHMil MarHUTHOM MHIIYKIIUH TTOJISl TOCTOSTHHBIX MarHUTOB.

MaruutHoe noJsie IpoBOJAHUKA ¢ TOKOM. KapThHa TUHUI MHIYKIIMM MAarHUTHOTO TOJIS IJIMHHOTO

MPsIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBI[EBOTO MPOBOJHHUKA, KAaTyIIKH ¢ TOKOM. OmbIT Dpcrena.



B3aumopeiicTBre mpoOBOAHUKOB C TOKOM.

Cuita Amriepa, ee MOJIyJib U HalpaBJICHHE.

Cuna JlopeHua, ee Monysib U HampasiieHUE. [[BukeHHE 3apsyKEHHOW 4acTHULbI B OJHOPOJHOM
MarHuTHOM noje. Padota cusl Jlopenua.

SIBneHne  3JIEKTPOMarHuTHOM  MHAyKUMH. [lOoTOK  BekTopa  MarHUTHOM  MHAYKLUU.
DneKTpOoABMKYLIas CUJla UHAYKLIUHU. 3aKOH 3JIEKTpPOMarHuTHON uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe moje. OJIEKTPOJABMXKYIAs cujla MHAYKIUMH B  IPOBOJHHKE,
JBUKYIIEMCS IIOCTYIIATEIbHO B OJJHOPOJJHOM MarHUTHOM I10JI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHTYKIIMU. DJIEKTPOIBUIKYILAsl CUJIa CAMOMH Ty KIIUH.

DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuueckue  ycTpolicTBAa M NPAKTUYECKOE  MPUMEHEHHWE: IOCTOSHHbIE  MAarHUTHI,
AJIEKTPOMArHUThl, IEKTPOIBUTaTEllb, YCKOPUTENN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS 11€Yb.

JemMoHcTpanuu.

OmnbIT DpcTeaa.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJBHKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIUU.

YueHndecKkuil SKCIIEPUMEHT, Ta00paTOpHBIE PAOOTHI.

N3yuenrne MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

WccnenoBanue 1eicTBUS MOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Paznen 5. Konebanust u BOJIHEIL.

Tema 1. MexaHnnueckue 1 3JIeKTPOMarHuTHbIE KOJIeOaHusl.

Konebarenbnas cucrema. CBOOOIHBIE MeXaHUYECKUE KolieOaHus. ['apMOHUYECKHE KOJCOaHMS.
[lepuon, yacrora, ammuTyaa u ¢aza konebanuid. [Ipy>kxuHHBI MasTHUK. MaTeMaTn4ecKuii MasiTHUK.
VYpaBHeHue rapMoHHUecKuX Kosnebanuil. [IpeBpaiiieHue sHeprun npu rapMOHHUYECKUX KOIeOaHUsX.

KoneGarenbupiii  kKOHTYp. CBOOOJHBIC AJIEKTPOMAarHUTHBIE KOJEOAHUS B  HUIACATHHOM

KoJie0aTeIbHOM KOHTYpC. Amnanorus MCXKAY MCXaHHUYCCKHMMU H JJICKTPOMAarHUTHBIMU KOJICOAQHHSIMH.



®dopmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUH B UACAUTHBHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBinenne o 3aryxalliux KoseOaHUsAX. BbIHY)XJIE€HHbIE MEXaHUYECKHE KOJEOaHHUs.
Pe3onaHnc. BeiHyX/1€eHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.

Ilepemennbiii Tok. CHHYCOUIANbHBIA TNEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUTUTYAHOE U JEHCTBYIOLIEE 3HAUEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, Tiepenada W MOTPEOJICHHE AIICKTPUUYECKOW  DHEPTHH.
OKOJIOTUYECKME PHUCKM TpU  IPOU3BOJACTBE  3JeKTposHepruu. KynbTypa  ucnosb3oBaHus
3JIEKTPOIHEPIUU B TOBCEAHEBHOM )KU3HU.

TexHUUecKue yCTpOIICTBA M NPAKTUYECKOE MPUMEHEHHE: SJIEKTPUUYECKHM 3BOHOK, T'€HEPATOP
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTponepeay.

JeMoHcTpanuu.

HccnenoBanne mnapaMeTpoB KojeOaTenbHOW CHUCTEMBbl (NPYKUHHBIM WM MaTeMaTUYECKUN
MasITHUK).

HabGmronenue 3aryxaromux KojaeOaHuid.

HccnenoBaHue CBONCTB BBIHYX/IEHHBIX KOeOaHUI.

Habmtoienue pesonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

OcuuorpamMmsl (3aBUCUMOCTH CHJIBI TOKA M HATIPSKEHUS OT BPEMEHH ) JJIs AIEKTPOMAarHUTHBIX
KoJeOaHuH.

Pe3oHanc mnpu MOCIENOBATEIBbHOM COEIMHEHHWH PE3UCTOpA, KATYIIKM MHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 3JIEKTpoIIepe1adH.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOThI

HccnenoBanue 3aBUCMMOCTH TepUOJa MaJbIX KojeOaHWH Tpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBaHue mepeMEHHOrO TOKa B LIEMIM M3 TOCJIENI0BAaTENIbHO COEAMHEHHBIX KOHIEHCATopa,
KaTyIIKU U PE3UCTOpa.

Tema 2. MexaHn4eckue U 2JIEKTPOMAarHUTHBIE BOJIHBI.

MexaHuuecknue BOJIHBI, YciaoBMsI pacnpoctpaHeHus. Ilepron. CkopocTe pacrnpocTpaHEHHs H
JuiiHa BOJHBIL. [lomepeunble u mponosibHble BOJHBL. WHTepdepeHnus u audpakiuus MeXaHHYEeCKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS M3JIy4EHMsI DJIEKTPOMATrHUTHBIX BOJIH. B3aumHas
opueHTauus BekTopoB E, B, v B snekTtpomarHuTHON BojHE. CBOMCTBA AJEKTPOMArHUTHBIX BOJIH:
OTpa)kK€HUeE, MIPEJIOMJIIEHUE, MoJIsIpU3anus, nudpaxus, uHTepdepeHIus. CxkopocTh

OJICKTPOMArdHMTHBIX BOJIH.



[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paqnoCBA3H U TeneBuaeHus. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuueckue yCTpoWCTBA W MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJABTPA3BYKOBAsl IMATHOCTHKA B TEXHUKE U MEAULMHE, pajlap, paauoNpUEMHHK, TEJIEBU30D, AaHTCHHA,
tenepon, CBU-neus.

JeMoHcTpanuu.

OO6pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneoG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenne otpakeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHUYECKIX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYON U YaCTOTON KOJIeOaHHIA.

HccenenoBanue CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHHE, MOJISpU3alus,
mudpakiys, “HTep(epeHus.

Tewma 3. Onruka.

I'eomerpuyeckas onruka. IIpsmonnHeliHOe pacnpocTpaHEeHUE CBETa B OMHOPOIHOM cpexe. Jlyd
cBera. ToUeUyHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHbI OTpaykeHus cBeta. [locTpoenne n300paxeHui B MIIOCKOM 3epKale.

[Tpenomnenue cBeta. 3aKOHBI HpeTOMIIEHUS cBeTa. AOCONIOTHBINA IMOKa3zaTelb MPETOMIICHHS.
ITonHoe BHyTpeHHee oTpaxxeHue. IIpenenbHbIi yroil MoaHoro BHyTPEHHETO OTPaKEHMUS.

Hucnepcus ceeta. CiioxkHbll cocTaB 6enoro cera. L{ser.

Cobupatoiue 1 paccenBaroliye JUH3bL. ToHKas nuH3a. DOKYCHOE paccTOSHUE M ONTHYECKas
cuiia ToHKOM JMH3bI. [locTpoeHne n3o0paxeHuil B coduparomux U paccenBaromux JuH3ax. Popmymna
TOHKOM JIMH3bI. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. MaTepdepeniius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOIOICHUS
MaKCUMYMOB M MHUHUMYMOB B HMHTEP(QEpPEHIIMOHHON KapTHHE OT JBYX CHH(Aa3HBIX KOT'€pPEHTHBIX
HMCTOYHUKOB.

Hudpaxmus csera. JudpakunoHHas pemieTka. YcClIOBUE HaONIOJEHUS TJABHBIX MaKCUMYMOB
MIPH NMaJ€HUH MOHOXPOMATHYECKOr0 CBETa Ha TU()PAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoiicTBa U TPAKTUYECKOE MPUMEHEHHWE: OYKH, Jymna, QoToanmapar,
MPOEKIIMOHHBINA ammapaT, MHKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, AUQPPAKIMOHHAS peIleTKa,
MTOJISIPOU L.

JemoHcTpanmu.



[IpssMonrHEITHOE pacpocTpaHeHue, OTPAKEHUE U TIpesioMyieHne cBeTa. OnTuyeckue mpruoopsI.

[TostHOE BHYTpEeHHEE OTpakeHHne. Moieslb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKECHU B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

HabGnronenue qucnepcuu certa.

[TomrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIeTKH.

Habumonenune nonsipusanuu cBera.

Y4eHn4ecKknuid IKCIIEPUMEHT, JTabopaTOpHbIE pabOTHI

H3mepenue nokaszarens NpeIoMIICHHS CTEKIIa.

HccnenoBanue CBONCTB N300paKeHUI B JIMH3aX.

HabGmronenue nucniepcuu certa.

Pasznen 6. OcHOBBI crieMaIbHON TEOPUU OTHOCUTEIBHOCTH.

['paHuipl TPUMEHUMOCTH KJIaccH4eckoil MexaHuku. [locTynmaTel cHelualbHOM Teopuu
OTHOCUTENIbHOCTH: WHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETa B BaKyyMe, MPUHIIUI OTHOCHUTEIbHOCTH
DOWHIITEHHA.

OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpAIIeHUE JUTHHBI.

DHeprus ¥ UMNYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl € SHEPTUEH U UMITYJIBCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPTHUS TOKOSL.

Paznen 7. KBantoBas ¢usuka.

Tema 1. DeMeHTHI KBAaHTOBOM ONTHUKH

@®oronsl. Popmyna [lnanka cBsi3u SHepruu (OTOHA C €ro YaCTOTOM. DHEPrusi U HMITYIIbC
¢doroHna.

OtkpeiTie u uccnenoBanue ¢orordpdexra. OnbiTel A.I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpasuenue DitnmreitHa s hotodddekra. "Kpacnas rpannma” pororddexra.

Jasnenue cera. OnbiTel [1.H. JIeGenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHUUECKHE YyCTPOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOTIEMEHT, (POTOJaTUNK, COTHETHAS
OaTapest, CBeTOIUOI.

JeMoHCcTpanuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.

CBeToquoI.

Comnneynas Oarapes.



Tema 2. CtpoeHue aToma.

Monens atoma Tomcona. OmbiThl Pesepdopna mo paccesanto & -uactun. Ilnanerapras Moens
aroma. [loctynarel bopa. M3nydyenue u noryomieHre GOTOHOB IPU NEPEXOJE aTOMa C OJTHOTO YPOBHS
sHepruu Ha apyroil. Buasl cniektpoB. CrieKTp ypoBHEH SHEPrUU aroMa BOJAOPO/Ia.

BonnoBsie cBolicTBa yactull. Bosnbl ne bpoiinsa. KopiyckynisipHO-BOJIHOBOM AyalIU3M.

CnioHTaHHOE U BBIHYKJIEHHOE U3IIyYEHHE.

TexHuueckue ycTpoiCTBa M NPAaKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIN aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

JeMoHcTpanuu.

Mopenb onbiTa Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumonenne nuHelyaTbIX ClIEKTPOB U3ITYUEHHUS.

Jlazep.

VYueHn4ecKui 3KCIepuMeHT, Ja0opaTopHble padoThI.

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. AToMHOE SAPO.

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CJIOXHOCTh CTpOeHUs sanapa. OTKphITHE pPaJlOaKTUBHOCTH.
OmnbiThl Pezepdopna no onpeaeneHno cocTaBa pajnoakTUBHOrO u3inydeHus. CoiicTa anbga-, Oera-,
raMMma-u3ilydeHus. BiausHue paiMoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OtkpriTHE TpoTOHA U HeWTpoHa. HykinonHas Mozaens sapa ['eitzenOepra-lBanenko. 3apsin sapa.
MaccoBoe uncio sapa. M3otomsl.

Anbda-pacnaa. DJEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacmaa. ['amMma-usznmyueHue. 3aKoH
PaAMoOaKTUBHOIO pacnaja.

DOHeprus CBS3U HYKIJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT macchl sapa.

S nepusle peaknnu. [lenenue u CUHTE3 SAED.

Snepubiii peakrop. TepmosinepHblii cuHTe3. [IpoGieMbl 1 MEPCHEKTUBHI SIIEPHON YHEPrEeTUKU.
ODKOJIOTUYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHaaMeHTanbHbIe B3auMoAecTBUsA. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHnyeckue ycTpoicTBa U IPAKTUUECKOE PUMEHEHHE: 103UMETP, KaMepa BunbcoHa, siiepHblit
peakTop, aToMHasi 6omoa.

JemoHcTpanmu.

CueTunK MOHU3HUPYIOIIUX YaCTHII.

Y4eHn4ecKkuil HKCIIEpUMEHT, TabopaTOpHbIE pabOThI

HccnenoBanue TpeKoB YacTHIL (TI0 TOTOBBIM (hoTorpadusim).



Paznen 8. DnemMeHTBI aCTPOHOMHH U aCTPOPHUHKH.

Oranbl pazBuTHs acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMHUMU.

Bun 3Be3gaoro Heba. Co3Be3ausi, spKre 3BE3/Ibl, INIAHETHI, KX BUAMNMOE JIBHKCHUE.

Conneynas cucrema.

Connue. ConHeyHas akTUBHOCTb. McTounuk 3Hepruu CoJjiHLIA M 3B€31. 3BE3/bl, UX OCHOBHBIE
xapakTepucTuku. Juarpamma  "cCrmekTpasJibHBIA  KJIacC -  CBETUMOCTh". 3Be3[bl  TJIaBHOMU
IIOCJIEI0BATEIBHOCTU. 3aBUCUMOCTD '"Macca - CBETUMOCTD' /JIsl 3B€3/ IVIABHOM MOCJIEI0BATEIbHOCTH.
Bnytpennee crpoenue 3Be31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUU U 3BoOIMU CoHIa
Y 3BE3]1. DTaIlbl )KMU3HU 3BE3/I.

Mnrneunsiii [lyte - nama [anmaktuka. Ilonoxenue u npmwkenue Connua B [Mamaktuke. Turmsl
rajiakTuk. PajguoranakTiuky u kBazapsl. YUepHbIE JABIPHI B S/Ipax rajlakTUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa06uma. Pazoeranue ranaktuk. Teopust bonbioro
B3pbIBa. PeuKTOBOE M3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepemenusie mpo0IeMbl aCTPOHOMUH.

YueHuueckue HabI0IeHUS.

HabmtoieHus: HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM KOMIBIOTEPHBIX MPHUIOKEHUN IS
OTpeJieJICHUs] TIOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IMS
CeBepHOTro MoMymapus U ipKue 3BE3/IbI.

HaGnronenus B teneckon JlyHsl, manet, Mneunoro IlyTu.

Ob6o011aro1ee NOBTOPEHHUE.

Pons ¢u3uku u acTpOHOMUU B IKOHOMHYECKOM, TEXHOJOTHYECKOM, COIUATBHOM U ATHYECKOM
chepax IeATEIHLHOCTH YEJIOBEKAa, POJIb U MECTO (DM3UKM W aCTPOHOMHHU B COBPEMEHHOW Hay4YHOM
KapTUHE MHpa, POojib GU3NYECKON Teopuu B POPMHUPOBAHUU MPEICTABICHUN O (HU3NYECKON KapTHUHE
MHpa, MeCTO (U3NYECKOW KapTUHBI MHpa B OOIIEM psATy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPO/IE.

MexnpenMeTHbIE CBS3H.

Wzyuyenne xypca ¢usuku 0OazoBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS C YYETOM
COJIEP>KATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJOTHHU, XUMUH, reorpaduu u
TEXHOJIOTHH.

MexnpeaMeTHbIe TIOHSTHS, CBSI3aHHBIC C M3YUYEHHWEM METOJOB HAYyYHOTO IMO3HAHUS: SBIICHHE,
Hay4dHbIi (akT, TUMOTe3a, (PU3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, SKCICPHUMEHT,
MOJIEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Maremartuka: pelieHre CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKrue PYHKIIUU: CHHYC, KOCUHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIHUH HA OCH

KOOpJMHAT, CII0)KEHHWE BEKTOPOB, IPOU3BOJHBIC 3JIEMEHTApHBIX (YyHKUMNA, NpPU3HAKU TOA00Us



TPEYroJbHUKOB, OIpeiejIeHHE MIOMAAN IIOCKUX GUryp u odbema ted.

buonorus: SJICKTPUYCCKHUC SABJICHUS B JKHBOM npuponae, KosiebaTeIbHEIE JBUXCHUA B JKUBOH

IIPUPO/JIE, ONITHYECKUE SIBJICHUS B )KUBOM IIPUPOJE, NEUCTBUE paJuallii Ha )KUBbIEC OPTaHU3MBI.

O6paBOBaHI/I5[ KpHCT&]’IJ’IH‘IGCKOﬁ PEIICTKHU, CHCKTpaHBHBIﬁ aHaJIn3.

MMOBEPXHOCTHU, MIPEACKA3AHUE 3EMIICTPSICCHUH.

HHAYKIIMOHHAA  IICYb,

Texuonorus:

JIMHUM JJICKTpOIiepcaay,

panap,

paauoIIpuCMHUK,

regeparop MHNEPEMECHHOI0 TOKa,

TCICBU30D,

MIPOEKIIMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapes.

TEMATHYECKOE IINTAHUPOBAHHUE

AaHTCHHA,

Xumus: CTPOCHUEC aTOMOB M MOJICKYJI, KPUCTATINIMYECKAasd CTPYKTypa TBEPABIX TEJI, MCXaHU3MBbI

['eorpadusa: marHWTHBIE TMONMIOCa 3€MJIM, 3aJI€KH MAarHUTHBIX pPyZJ, (OTOChEMKA 3EMHOU

SJICKTPOABUTIATCIIb,

tenepon, CBU-neusp,

10 KJIACC
Ne HaumvenoBanu KoiaundecTtBo yacoB
n/ € pa3aesaoB u Koutpo DyekTpoHHbIE (IU(PPOBBIE)
n TeM Beer JbHBIE HpagT"quK" o0pa3oBaTe/ibHbIE PecypChl
NporpamMmal 0 padoTbI ¢ paboTel
Paznen 1. PUSUKA U METOAbI HAYYHOTI'O ITIO3SHAHUA
duzuka n
11 METOJIbI 5 bu6mmoreka [JOK
' HAYYHOTO https://m.edsoo.ru/7f41bf72
MMO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunewaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hunamuia ! https://m.edsoo.ru/7f41bf72
23 | conpanommns 6 1 1 bubmmorexa LHOK
' p https://m.edsoo.ru/7f41bf72
MeXaHUKe
Hroro mo pasueny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBEI
31 MOJIEKYJIAPHO- 9 1 bubnuorexa [IOK
' KUHETUYECKOU https://m.edsoo.ru/7f41bf72
TEOPUH
3.2 ?ec}if?:;llleaMHK 10 1 bubmmorexa LJOK
' P https://m.edso0.ru/7f41bf72
ArperaTtHblie
33 CBECT::TI;P;H 5 bubmuoreka [JOK
' m ' https://m.edsoo.ru/7f41bf72
da3oBbIe

TIePEXOIbI



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 pazgeny

24

Paznen 4. DJIEKTPOAUHAMUKA

41 DIIEKTPOCTATUK 10 1 1 bubnmoreka [JOK
' a https://m.edsoo.ru/7f41bf72
IMocTossHHEIN
ANEKTPUYECKUAMN BuGmuorexa IJOK
4.2 | Tok. Toxu B 12 1 1 https://m.eds00.ru/7fA1bf72
pa3Iu4YHBbIX
cpemax
Hroro o pazaeny 22
PezepBHOe Bpemst 2 1
OBIIEE
KOJIMYECTBO
YACOB I10 68 5 4
ITPOI'PAMME
11 KJIACC
KoauuyecTBO 4acoB
N Hauwmenopare Kontp JyeKTpoHHBIE (HU(PPOBBIE)
n/ pa3ejioB U TeM Bceer oabHbl  [IpakTH4yecku 06PA30BATENBLHBIE PECYPCh
n NporpaMmabl 0 e e padoThbl
pador
bl
Paznen 1. JIEKTPOJIUHAMMKA
1.1 g/[;;?f ovamemn | 11 1 3 bubmorexa [IOK
' P https://m.edso0.ru/7f41c97¢
ast UHAYKIHS
Hroro no pazneny 11
Paszgen 2. KOJTEBAHUS U BOJIHBI
21 | onerommen | 9 1 BuGmorexa LIOK
' JICKTPp https://m.edsoo.ru/7f41c97c
ple KoeOaHus
22 | omcrvommrn | 5 1 BuGorexa LIOK
' JICKTPp https://m.edsoo.ru/7f41c97¢c
bI€ BOJHBI
bubmuorexa [JOK
2.3 Onrruka 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paspean 3. OCHOBBI CIIELTUAJI

bHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
31 CIIelIaIbHON 4 1 but6mmoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41c97c
OTHOCUTCIIBHOCTH
Hroro mo pazaeny 4

Pa3nea 4. KBAHTOBAS ®PU3UKA

41 fg{;ﬁiﬁ;ﬁ 6 bubnmoreka [JOK
' https://m.edsoo.ru/7f41c97c
OTITHKHU
4.2 Crpoenue aToma 4 bubnmoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
bubnmoreka [JOK
4.3 AToMHOE A71pO ° https://m.edscEE).ru/7f41097c
Hroro o pazaeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
5.1 ?(?Tepl\f)f{iﬁllm U 7 1 bubmoreia HOK
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115.8. Ilnanupyembie pe3yJabTATbl OCBOEHHMS NMPOrpaMMbl 0 (pM3MKe HA YPOBHE CPEJHero
0011ero ooOpa3oBaHusi.

115.8.1. OcBoenne yuebHoro mpeamera "duszuka" Ha ypoBHE CpeaHEro o0Iero oopa3oBaHUs
(6a30BBI YPOBEHB) JODKHO OOECIEYUTH JTIOCTHIKEHHUE CIEAYIONINX JUYHOCTHBIX, METANIPEAMETHBIX U
IIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS ydeOHoro mnpeamera "dusuka" TOHKHBI OTpaXKaTb
TOTOBHOCTh M CIIOCOOHOCTh OOy4aroluxcsi PYKOBOACTBOBATbCA C(HOPMUPOBAHHON BHYTpEHHEN
MO3UIMEN JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIUX TPAJAULUOHHBIM IIEHHOCTSM POCCHUHCKOrO OOIIECTBa, PaCIIMpPEHHE >KU3HEHHOTO
OMbITAa W ONBITA JEATEIBHOCTH B MPOILECCE PEaTU3aLMU OCHOBHBIX HANpaBICHWM BOCIMTATEIbHON
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaxk1aHCKOTrO BOCTIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3MLIMK OOydYaIOUIerocss Kak aKTMBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRA;

NPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEUECKUX TIyMAaHHCTUYECKMX M JEMOKpPAaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTh B HHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

yMEHHE B3aHMOJICICTBOBATH C COI[MAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX QYHKIUSMU U
Ha3Ha4YCHHEM;

TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM IE€ATEIBHOCTH;

2) NaTpUOTHYECKOTIO BOCIIMTAHUSA:
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c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTH3MA;

[ICHHOCTHOE OTHOIICHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM POCCHICKHX YUYCHBIX B
obnacT (pU3MKH U TEXHHKE;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIMI0 M NPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATEILHOCTH YICHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyIero;

4) 5CTEeTHUUECKOTO BOCTIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs JCTETHKY HAyYHOr'0 TBOPYECTBA, NPHUCYIIETO
¢bu3nveckoil Hayke;

5) TpyAOBOTO BOCIIUTAHUSI:

MHTEpEC K pa3iuuHbiM chepaMm NpodheCcCHOHATBHON eATeIbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
¢u3MKOil W TEXHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynaymeid mpodeccun W
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHUI0 M €aMOOOpa3oBaHMIO B oOjacTu (QU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

c(OpPMUPOBAHHOCTh ~ 3KOJIOTMYECKOW  KyJIbTYpbl, OCO3HaHHE TIJIOOAJBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;

IUIAaHUPOBaHME U OCYILECTBIIEHHE JEHCTBUH B OKpY’Kalolled cpele Ha OCHOBE 3HAHMs Lieiel
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

Pacummpenune ombiTa AESITENBHOCTH HKOJIOTMYECKOM HANpaBIIEHHOCTH HAa OCHOBE HMEIOLINXCS
3HaHUU 10 (pU3HKe;

7) IEHHOCTU HAYYHOT'O TTO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢bu3nueckoil HayKu;

OCO3HAHHME LIEHHOCTH HAy4HOW JeATeNbHOCTH, TOTOBHOCTh B Mpollecce H3y4eHUs (U3UKU
OCYIIECTBIISTh MPOEKTHYIO M UCCIEI0BATENBCKYIO IS TENbHOCTh HHINBUYATBHO U B TPYTIIIE.

115.8.2. B nmpouiecce AOCTUXKEHHS IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI IO (pHU3UKE
JUTsl YPOBHSI CpPeIHEro o0Iero oOpa3oBaHUsl y OOYYArOIIMXCSI COBEPIICHCTBYETCS IMOIIMOHAIBHBIN
WHTEJUIEKT, TMpenoaraiomui chopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BHJIETD
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU SMOITMOHAIIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIMpOBaHus, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NMPUHHMATh OTBETCTBEHHOCTH 3a

CBOC€ IIOBCICHHC, CITOCOOHOCTD aaarnTUupoBaTbCd K OMOIMOHAJIBHBIM H3MCHCHUAM W IIPOSABIIATH



THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIIOUAIOIIEH CTPEMIICHHE K JOCTUXKEHHUIO LEIU U YCIEXY, ONTUMHU3M,
WHUIIMATUBHOCTH, YMEHHUE JEHCTBOBAThH, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHATIBLHOE COCTOSIHUE IPYTUX, YUUTHIBATD
€ro Mpu OCYIIECTBIECHUH OOILEHNUs, CIOCOOHOCTh K COYYBCTBUIO U CONIEPEKNBAHUIO;

COLIMANILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C APYTUMH
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC M pa3pemiaTh KOHMINKTHL

115.8.3. MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI MTPOTPaMMBbI CPEAHETO OOIIEero 0O0pa3oBaHUs
JOJKHBI OTPaKaTh:

115.8.3.1. OBnangenue yHUBEpCAIbHBIMU ITO3HABATEILHBIMH JICUCTBUSIMU:

1) 6a3oBbIe JIOTHYECKUE ACHCTBUSA:

CaMoOCTOSITeNNbHO  (hOpMYJIHpOBaTh W  aKTyaJlW3upoBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

OTPENIETIATh e JACSITEIbHOCTH, 33/1aBaTh MApaMeTPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3palaThiBaTh IUJIAaH PEIICHUs MPOOJIEMBbI C Y4eTOM aHalM3a MMEIOIIUXCS MaTepUaTbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B ACSITEIILHOCTD, OIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LIETISIM, OIIECHUBATh
PHUCKH TOCTEACTBUMN JEATENHHOCTH,

KOOPJAMHHUPOBATh W  BBIIOJNHATH pabOTy B YCIOBHSIX pEATbHOTO, BHUPTYyalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUSA:

BJIQ/IETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHIMHI U METO/IaMU (PU3UYECKON HAYKU;

BJIQ/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENIbCKON U MMPOCKTHON JEATEIbHOCTH B 001acT (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJOB pellleHus 3a1a4 (pUu3n4eckoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMS;

BIQJICTh BUJAMH JIEATEIHHOCTH TIO TIONYYEHHUIO HOBOTO 3HAHMS, €ro WHTEepIIPETaIlNH,
MpeoOpa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CHUTYallUAX, B TOM YHUCIE MPU CO3JAHHUH
Y4EOHBIX TIPOEKTOB B 001aCTH (PUHUKH;

BBISIBIIATh IPUYHUHHO-CIICJICTBEHHBIE CBS3U M aKTyaJIM3UPOBATh 3aJ/1ady, BBIBUTATH THIIOTE3Y €€
pelleHrs, HAXOAUTh apryMEHTHI U1 JOKAa3aTeNbCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATH IMOJyYEHHbIE B XOJ€ PEIICHUs 33Jayd pPe3yJbTaThl, KPUTUYECKH OLICHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3a/adyu B 00pa3oBaTENbHOMN NEATEIbHOCTH, B TOM



YHCIIe TIPH N3YYCHUN (PHU3HKH;

JIaBaTh OLIEHKY HOBBIM CHTYalUsM, OLIEHHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh EPEHOCUTH 3HAHUS O (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEASATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYCOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTMHAIIBHBIE TOAXO0/bl M PELICHUS;

CTaBHUTh NPOOJIEMBI U 33J]a4H, JOITYyCKAIOIINE aJTbTePHATUBHBIC PELICHUS.

3) pabota ¢ nHpOpMAaIHECH:

BJIaZICTh HABBIKAMHU MOJTY4YeHHsI HHPOPMALUK (PU3NIECKOTO COACP KaHMsI U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh MOUCK, AaHaIW3, CHCTEMATH3alMI0 W WHTEPIPETAIHIO
nHGOPMAIUY PAa3IMYHBIX BUIOB U ()OPM TIPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CPENCTBA MH(MOPMAIIMOHHBIX M KOMMYHHKAIIOHHBIX TEXHOJIOTHH B PEUICHUH
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX ¥ OPraHM3allMOHHBIX 3a7ad C COOJIOJICHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH 0E30IaCHOCTH, TUTHEHBI, PeCypcocOepekeHNsI, TIPABOBBIX U ATHYECKUX HOPM,
HOpM MH(OPMAIMOHHON 0€30MMaCHOCTH;

CO37aBaTh TEKCTHl (PU3UUECKOTO COJACP)KAHUS B PA3IMYHBIX (OpMaTax C y4eTOM Ha3HAUYCHHS
uHboOpMallMM W LEJNeBOH ayauTopuu, BbBIOMpas ONTUMANbHYI (OpMYy MpEACTaBICHUS U
BU3YaJIN3alUH.

115.8.3.2. OBnaneHue yHuBEepCaIbHBIMM KOMMYHUKATUBHBIMU JI€HCTBUSMHU:

1) obuienue:

OCYILECTBIIATH OOIEHHE HA YpOKax (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

pa3BEepHYTO ¥ JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCMOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHasl AEATENbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUIyaIbHON paboThI;

BHIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JIEHCTBHH C Y4YeTOM OOIIMX HHTEPECOB W
BO3MOYKHOCTEH Ka)KIOTO WiICHA KOJUIEKTHBA;

NPUHUMATD 1eJTM COBMECTHOM JEeSTEIbHOCTH, OPraHU30BbIBaTh M KOOPIAMHUPOBATH JEHCTBHS IO
ee JOCTM)KEHUIO: COCTaBJIATh IUIaH ACWCTBUM, paclpelesiaTh pPoJd C YYETOM MHEHUH YYacTHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM PalbOTHI,

OIICHUBATh Ka4eCTBO CBOETO BKJIaZa M KaXKJOTO yYaCTHWKAa KOMAHIbI B OOIIMH pe3yNbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJylaraTb HOBBIE TPOEKTHI, OIICHWBAaTh HJEH C TO3UIMM HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh MO3UTHBHOE CTPATETMUECKOE MOBEACHHE B PA3IMYHBIX CUTYalUsX, MPOSBIATH

TBOPYECTBO U B006pa)KCHI/Ie, OBITE WHUIMAaTUBHBIM.



115.8.3.3. OBianenne yHUBEpCAIbHBIMU PETYISATUBHBIMU JICHCTBUAMMU:

1) camoopranuzanusi:

CaMOCTOSITENIFHO ~ OCYIIECTBIIATH IIO3HABATEIBbHYIO JEATENbHOCTh B 007MacTh (U3MKH U
aACTPOHOMHUHU, BBISIBIATH IPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHHUS] PACUETHBIX M KAauyeCTBEHHBIX 3aJad, IUIaH
BBITTOJIHEHUS TIPAKTUYECKON pabOTHI C yUYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U
MPEINOYTEHHI;

JaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacuupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAaTh €ro, Oparb Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYIULMU B 00NACTH (DU3HKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBbTYPHBIH YPOBCHbB.

2) CaMOKOHTPOJIb!

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISM;

BJIQ/IETh HaBbIKAMHU IO3HABATEJIIbHOM pediieKcHH KaK OCO3HAaHUs COBEpIIAEMbIX JEHCTBUN U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;

MCIIONIb30BaTh IpUeMbI pedIeKCHH JIJIS OLIEHKHU CUTYallid, BRIOOpA BEPHOTO PELICHHUS;

OIICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3€ PE3YIHTATOB IEATEIbHOCTH.

3) npunsaTue ceds U APyTux:

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YIbTATOB JIESATEIbHOCTH;

IpHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKY.

115.8.4. [IpenMeTrHble pe3yabTaThl OCBOCHHS Mporpammbl no ¢usuke. B mponecce u3ydenus
Kypca Kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce o0yyaromuicss Hay49uTCs:

JEMOHCTPHUPOBAThH HAa IPUMEpax pojb U MecTO (PU3UKHU B (HOPMHUPOBAHUH COBPEMEHHON HAYUYHOM
KapTUHBI MHUpPa, B Pa3BUTUHU COBPEMEHHON TEXHHMKH W TEXHOJOTUW, B MPAKTHUYECKOU NEATEIHPHOCTH
JTIOJIEH;

YYUTHIBATh TPAHUIBI MPUMEHEHHS W3YYCHHBIX (PU3UYECKMX MOJENeH: MaTepuaiabHas TOYKa,
MHepIHaibHas CUCTeMa 0TcYeTa, abCOMOTHO TBEPIOE TEJO, UICAIbHBII a3, MOIEIH CTPOCHUS I'a30B,
KHUAKOCTEH U TBEPBIX TeJl, TOUSUHBIN AIEKTPUUYECKUH 3apsi IpH pelleHnr GU3NUecKuX 3aay;

pacro3HaBath (HPU3UYECKUE SIBJICHUS (ITPOIECCHI) U OOBSCHATh X HA OCHOBE 3aKOHOB MEXaHUKH,

MOJIEKYJISIPHO-KUHETHYECKON TEOpUU CTPOCHHS BEIIEeCTBA U JJICKTPOAMHAMHMKH: PaBHOMEpPHOE U



PaBHOYCKOPEHHOE MPSAMOJUHEHHOE ABHUKEHUE, CBOOOTHOE TAJCHUE TEIN, IBIKCHHUE MO OKPYKHOCTH,
WHepIHs, B3auMoieiicTBue ten, nuddysus, OpoyHOBCKOE ABMKCHHE, CTPOCHHE KUIKOCTECH U TBEPIBIX
TEeJ, U3MEHEHHE o0bheMa Tel MPU HarpeBaHUM (OXJIAXKICHUH), TEIUIOBOE PABHOBECHE, HCIIAPCHHE,
KOHJCHCAllMs, IUIaBJICHUE, KPUCTAJUIM3alUs, KUIIEHUE, BIAXHOCTh BO3/JYyXa, MOBBIIICHHUE JABJICHUS
raza mpv €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXAYy IMapamMeTpaMu COCTOSHMSI raza B
M30MPOLIECCAaX, JICKTPU3ALMS TEJl, B3aUMOJICUCTBUE 3apsiI0B;

OMHCHIBATh MEXAHMUYECKOE JIBMDKEHUE, MCTOB3Yysl (U3UYECKUE BEIMYMHBI: KOOPAMHATA, MYTh,
MepeMeIeHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CUjla, MUMITYJIbC Tejla, KUHETUYECKas SHEprus,
MOTEHIIMAIbHAS DJHEPrus, MeXaHWdyeckas paboTa, MeXaHWYeCKas MOIIMHOCTh, TPH OMNMHCAHUH
MPABWJIBHO TPAKTOBATh (DU3MYECKHIA CMBICT HCIIOJIb3YEMbIX BEJIMYUH, UX OOO03HAYCHHS W CIUHUIIBI,
HaXOJIUTh (POPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEITMYNHAMU;

OMKCHIBATh W3YYCHHBIE TEIUIOBBIE CBOWMCTBA TEJ W TEIUIOBHIC SIBJICHUS, UCIOIB3Ys (hU3HUECKUE
BEJIMUUHBI: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeHsss KMHETHYECKasi SHEPrusi XaOTUYECKOTO JIBHXKCHHS
MOJIEKYJI, CPEIHEKBAJIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPIus,
pabota raza, K03(QQPUIMEHT MOJIE3HOTO JCHUCTBUS TEIUIOBOTO JIBUTATENS; TPU OIMHUCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICT HCIOJB3YEMBbIX BEITUYMH, UX 0003HAYCHWs] M E€AMHMUIIbI, HAXOAUTH
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMH BEIMYHHAMU,

ONKMCHIBATh HW3YYCHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA MW JJIEKTPUYECKHUE SIBJICHUS
(mporecchbl), HMCHOIB3YS (PU3MUECKHE BEIMYMHBI: AJIEKTPUUYECKUH 3apsjl, B3JIEKTPUYECKOe IOJIE,
HaIpsHKEHHOCTh TOJIs, NOTEHIMAN, PA3HOCTh MOTEHIMAIOB; IMPHU OMHMCAHUM MPaBUIBHO TPAKTOBATh
(bu3MUYECKUN CMBICI HCIIOJIb3YEeMbIX BEIWYHH, MX OOO3HAYEHHUS W €IMHHIIBI; YKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETUYMHY C JIPYTUMHU BETUIMHAMU;

aHAJTM3UPOBaTh (U3UYECKUE TPONECChl U SBJICHUS, UCIOJb3ys (PU3NUYECKHE 3aKOHBI H
NPUHLIUNBL: 3aKOH BceMupHoro taroreHus, [, II wu III 3akonel HeroTOHA, 3aKOH coXxpaHEHHUs
MEXaHWYECKOM SHEPIruM, 3aKOH COXPAHEHUS HMMIYJIbCA, MPUHLHUII CYNEPHO3ULIUU CUJI, TPUHIUI
paBHOMNpPaBUsl WHEPLUHAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUI0 CTPOEHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPrUU TEIIOBOTO JBHXKEHUS MOJEKYJI C
aOCONIOTHON TeMIepaTypoi, MepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHS JJIEKTPHUUECKOTO
3apsiaa, 3akoH KyloHa, mpu 3TOM pa3innyaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE
BBIp@KEHHUE U yCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIUIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCIOBUS X O€30MACHOTO MCIIOIH30BAHUS B IIOBCEIHEBHOM KU3HU;

BBITIONHATh OKCIIEPUMEHTHI [0 UCCIEJOBAHUIO (DU3MYECKHX SIBICHUH U TPOIECCOB C
WCIIOIb30BaHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHHH, P 3TOM (PopMyIHpoBaTh mpodiieMy/3amnady u
TUIIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYyI0BaHUSA,

MIPOBOAUTDH ONBIT U OPMYIUPOBATH BHIBO/IBI;



OCYILECTBIIATh NPSMBbIE U KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEJIMYMH, IPU 3TOM BBIOMpATh
ONTUMANIBHBIA CHOCO0 W3MEPEHHsT U HCIOJIb30BATh W3BECTHBIE METOJbl OICHKH IOTPEIIHOCTEH
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUYECKMMM BEJIMYMHAMHU C HCIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUHN, MpH STOM KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHPOBAaTh pe3yJbTaThl I10Jy4E€HHON
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHUIE TaONMIl U TpaduKOB, AETaTh BHIBOJBI MO pe3yJIbTaTam
UCCIIEI0BaHMS;

coOuroiaTh IpaBuia GE30IaCHOTO TPYyJAa NP MPOBEAECHUU HCCIEAOBAaHUM B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHOW JIEATEIbHOCTH C  MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOpHOTO 000PYI0BaHUS;

pemaTh pacueTHbIE 3a7add C SIBHO 33JaHHON (U3UYECKOW MOJEIBI0, MCHOJb3Ys (HU3NUECKUe
3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33aJaud BEIOMPATh (PU3MUECKYIO MOJENb, BBIICIATh
¢u3nyeckue BeNUYMHBI M (POpMyJIbl, HEOOXOOUMBIE Ul €€ pELIeHMs, NPOBOAMTH PacCUeThl U
OLIEHUBATh PEATLHOCTD MOYYECHHOTO 3HAUCHUS (PU3HMUECKON BEIINYHHEI,

pelmarth KayeCTBEHHbIE 3aJaud: BBICTpaUBaTh JIOTUYECKHM HENPOTHBOPEUUBYIO IIETOYKY
paccyKIeHMI ¢ MCII0JIb30BaHUEM M3YyUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NYECKUX SIBIICHUIA;

UCIOJIb30BaTh MPH PELICHUH YYeOHBIX 3a7jau COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS
MIOMCKA, CTPYKTYPUPOBaHUS, MHTEPIpPETALUU W NPEJICTaBICHUS Y4eOHOM M Hay4dHO-TOMYJISIPHOM
nH(pOpMalIUY, TOTYYEHHONM M3 pa3IUYHbIX MCTOYHMKOB, KPUTHUECKH aHAIM3UPOBATh IOIYYaEMYIO
uH(pOpMaInIo;

NPUBOINUTH MPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeXHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAyKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B MOBCEAHEBHOW >KU3HM IJi1 oOecreueHus
0€30MacHOCTH TNpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBAMHM, Ui COXPAHEHUS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B TIpyINIe C BBIIOJHEHHEM pAa3IMYHBIX COLMANBHBIX pOJIeH, MJIaHUPOBAaTh pPaboOTy
IpyNIbl, paliOHAIbHO paclpeiesiTh 00s13aHHOCTH U TUIAHUPOBAThH JIEATENBHOCTh B HECTAHIApTHBIX
CUTyallUsX, OLEHHBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB TPYIIBI B pEIIEHHWE paccMaTpuUBaeMOi
poOIEMBI.

115.8.5. [IpenMeTrHble pe3yabTaThl OCBOCHMs Mporpammsbl mno ¢usuke. B mporecce uzyuenus
Kypca Kypca ¢pusuku 6azoBoro ypoBHs B 11 kinacce oOydaromuiics HayunuTCs:

JIEMOHCTPUPOBATh HA IPUMEPaX Pojb U MECTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHON HAY4YHOM
KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHWKHM U TEXHOJOTHH, B MPAKTHUYECKOW AEATEIbHOCTU
JIOZEH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBIBATh T'PAHUILIbI IPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJIEJICH: TOUEUHBIN IEKTPUUECKUH

3apsan, 1y4 CBE€Ta, TOYCYHBIN UCTOUYHHK CBCTa, AA€pHad MOJCIIb aTOMa, HYKJIOHHAas MOJICJIb aTOMHOI'O



sJipa MpH petieHn: pU3nuecKux 3aaay;

pacrio3HaBaTth (hu3MyecKHe sBICHHA (IPOLECChl) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA M KBAaHTOBOW (PU3HMKH: 3JEKTpUYECKass HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, JIEKTPOMArHUTHAs WHIYKIIHS,
JeiCTBHE MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBIKYIIMKCS 3apsll, 3JIEKTPOMAarHUTHBIC
Kose0aHus W BOJIHBI, MPSAMOJMHEHHOE pAaclIpOCTpaHEHHE CBETa, OTPAKECHUE, TPEIOMIICHHE,
uHTephepeHys, TMppakuus U MOIIpU3aIMs CBeTa, AUCIEpCUs cBeTa, (HoTodnekTpudeckuii 3¢dexr
(boTtorpdexrt), cBeroBOe MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOrO0 CIEKTpa aroMa BOJOPOa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA BEHIECTBA (DIEKTPUYECKHE, MAarHUTHBIE, OINTHYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PAa3IMYHBIX Cpell) M DJICKTPOMATHUTHBIC SBICHHS (IIPOIECCHI),
UCIONB3Ysl (PU3NYECKUE BEITHMYMHBI: AJICKTPUUYECKUHN 3apsll, CUjla TOKa, DJIEKTPUUYECKOE HAMpPSIKEHHE,
ANEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MMOTEHIIMAJIOB, JJIEKTPOABIDKYIIAs cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTh KaTYIIKH, JHEPTHUs
AJIEKTPUYECKOTO M MAarHUTHOTO TIOJICH, TEPHOJ] M YacToTa KojiebaHuil B KoiebaTeabHOM KOHTYpE,
3aps M cuja TOKa B TMPOIECCe TapMOHUYECKHX JJIEKTPOMArHUTHBIX KosiebaHuii, (okycHoe
paccTosiHME U ONTHYECKasl CHJIa JIMH3BI, NPH ONUCAaHUU MPaBUIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
WCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYCHUS M €AWHUIIBI, YKA3bIBATh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3MYECKYIO BETMYUHY C IPYTUMH BEINYHHAMU;

OIKCHIBATh U3yUEHHbIE KBAHTOBBIE SIBIEHUS M INPOLIECCHI, UCHOb3Ys (PU3MUYECKHUE BEINUMHBIL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, PHEPIUs U UMIYJIbC (POTOHA,
MEepUoJl TOJypaclaaa, JHEPTUs CBSA3M ATOMHBIX SJep, NpPU OINWCAHWM NPABUIBHO TPAKTOBATH
(GU3NYEeCKU CMBICIT HCIIOJIb3YEMBIX BEIHMYMH, UX 0003HAUEHUS W €IWHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAUYEHUE
(bu3n4ecKoil BETMUNHBL;

aHATM3UPOBaTh (U3MYECKHE TIPOIECCHl M SBJICHUS, WCIOJNB3ySd (QHU3MUECKHUE 3aKOHBI U
MPUHIUIBL: 3aK0OH OMa, 3aKOHBI MOCIIEOBATEIFHOTO U TApaJUIETFHOTO COSAMHEHHUS TPOBOJTHUKOB,
3akoH  JDkoyns-JleHna, 3aKkOH — JJIEKTPOMAarHUTHOW — WMHAYKIUHM, 3aKOH  HPSIMOJIMHEHHOTO
pacrpoCcTpaHEHHsI CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI TPEIIOMJICHHsS CBETa, ypaBHEHHE
OiHmTeHa 118 GortodddexTa, 3aKOH COXpaHEHMs] YHEPIHM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH
COXpaHEHHS JJIEKTPUIECKOTO 3apsijia, 3aKOH COXPAHEHUsS MAacCOBOTO YHMCIA, MOCTyNaThl bopa, 3akoH
paIMOaKTUBHOTO pacmaga, NOpU 3TOM pa3iuyaTrbh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKECHUE U YCIOBHS (TPaHULIBI, 00JIACTH ) TPUMEHHUMOCTH;

OTpeeNATh HAaIpaBJICHWE BEKTOpa MHAYKLUHWHA MarHUTHOTO MOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOMTH M ONMCHIBATh N300paKEHHE, CO3/IaBAEMOE TUNIOCKHM 3€PKAJIOM, TOHKOH JIMH301;



BBIMOJHATh OKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UUECKUX SBJIEHUH U MPOLECCOB C
WCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHUM: MPHU 3TOM (HOPMYJIUPOBATH MpodaeMy/3aiady u
THNOTE3y Y4eOHOro SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pyI0BaHHMS,
MIPOBOAUTH OMNBIT U (OPMYIUPOBATH BHIBO/IBI,

OCYUIECTBIISITh MpPsIMbIE U KOCBEHHbIE M3MEpEHHUs (PU3NYECKHX BEIMYMH, IPU 3TOM BHIOUpAThH
ONTUMAJBHBIA CIIOCO0 M3MEpPEHUS M WCIOIh30BaTh W3BECTHBIC METOIBI OILEHKH TOTPElTHOCTEN
HU3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UUECKHX BEJIUMYMH C HCIOJB30BAHUEM MPSIMBIX U3MEPEHUM: MPU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHUPOBATh Pe3yJbTaThl MOMYyUYEHHOW 3aBUCUMOCTH (PUBUYECKUX
BEJIMYUH B BUJIC TAOJIHI] U TpauKOB, JIeJaTh BHIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOnroaarh mpaBwiia 0€30MacHOrO TpyAa NP IPOBEAEHUM HCCIEIOBaHUM B paMKax y4eOHOIo
AKCIIEPUMEHTa, Y4YeOHO-HCCIEAOBATENbCKOM W TMPOEKTHOM JESITENbHOCTH C HCIOJb30BAaHHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacueTHbIE 3a7add C SIBHO 33JaHHON (U3UYECKOW MOJEIBI0, MCHOJb3Ys (HU3NUECKUe
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4l BEIOUPATh (DU3HUECKYIO MOECIb, BBIICISATh
¢dbusznueckue BeMUYUHBI U (GOPMYINbI, HEOOXOIMMBbIE Ui €€ pEeUIeHHs, MPOBOIUTH pacueThl U
OILICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HaYeHHs (PU3NUECKON BEITMYMHBI,

pemaTh KauyeCTBEHHBIE 3a/lauyd: BBICTPAMBATh JIOTHYECKU HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyX1eHUI ¢ UCTIOJIb30BAaHUEM M3yUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SBJICHUI;

MCIIONIb30BATh MPU PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE NH()OPMAIIMOHHBIE TEXHOJIOTUH IS
MONCKA, CTPYKTYPUPOBaHUS, MHTEPIPETAlMHd W TPEICTaBICHUS Y4eOHOM M Hay4YHO-TIOMYJISIPHOM
“H(pOpMaIUY, TOJYYEHHOW U3 PA3TUYHBIX HCTOYHUKOB, KPUTHUYECKU AHAIU3UPOBATH IMOIYYAEMYIO
nH(pOpMaIInIO;

OOBSACHATh MPUHIUIBI JEUCTBUSA MAIlWH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB, pa3inyaTh
YCIIOBUS MX O€30MaCHOTO UCIIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOAUTH TPUMEPHI BKJIa/Ia POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B MOBCEAHEBHOW JKM3HH I OOECIeUeHUS
0€30MacHOCTH TpU OOpalleHHH C NpUOOpaMU U TEXHUYECKHMMH YCTPOWCTBAMH, IJI COXpaHEHUs
3J10pOBbS U COOIOICHUS HOPM DKOJIOTMUYECKOT0 MOBEECHHS B OKPYKaIOILEH Cpee;

paboTaTh B TPYIIE C BBITOJTHECHUEM pPa3IMYHBIX COIMATBHBIX POJIEH, TUIaHUPOBAaTh PaboOTy
TPYNIBI, PallOHATBHO pacpefeisaTh 00sI3aHHOCTH M TUIAHUPOBATH NIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, OLICHMBATh BKJAJ KaXXJOr0 M3 YYaCTHUKOB TpPYIIBI B PEIICHHE paccMaTpUBAEMOil
poOJIEeMBI.

115.9. B denepadbHBIX W PETHOHAIBHBIX TPOIEAYpax OIEHKH KadecTBa 0Opa3oBaHUS

WCIIONB3YETCs MmepeyueHb (KoauduKaTop) paclpeesICHHBIX MO0 KiaccaM MPOBEPSIEMBIX TPEOOBaHUN K



pe3yabTaTaM OCBOCHHUsSI OCHOBHOH 00pa3oBaTEIbHON MPOTPaMMBI CPEIHETo o0miero oOpa3oBaHUs H

3JIEMEHTOB COAEPIKaHUS 0 (PUUKE.

Tabnuua 14
ITpoBepsieMble TpeOOBAHUS K pE3yIbTaTaM OCBOCHHS OCHOBHOM

obOpasoBarenbHO Tporpammsel 10 (kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiembie MTpeIMETHBIE Pe3yJIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IPOTPaMMBbI CpeTHETo 0011ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TMpUMEpax poOJb M MecTOo (PU3HKH B (POpMHUpPOBaAHUU
COBPEMEHHOM HAay4HOW KapTHUHbI MHpa, B PAa3BUTHM COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B TPAKTUYECKOU JIESITEIbHOCTH JIIOICH

10.2

VY4uThIBaTh  IpaHULBl  [PUMEHEHHs] HM3YYEHHbIX  (DU3MUYECKHMX  MOJENEH:
MaTepHualbHas TOYKa, HHEPLUAIbHAS CUCTEMA OTCUETa, a0COIIOTHO TBEPAOE TEIIO,
UJCABHBIN Ia3; MOAEIN CTPOEHUS ra30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCHYHBIN
ANEKTPUYECKUH 3apsil - IPU PEIICHUN PU3NYECKUX 3a]a4

10.3

Pacnio3naBate Qusmueckue sBieHUS (IIPOIECChl) M OOBACHATH WX HA OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpHUU CTPOEHHUs BellecTBa U
ANEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MajicHUue Tell, JIBUKEHUE 10 OKPY>KHOCTH, MHEpLUs, B3aUMOJICHCTBHE
ten; nuddysus, OpoyHOBCKOE BUKEHUE, CTPOEHUE >KUJKOCTEN U TBEpHBIX Tell,
U3MEHEHHe o0beMa Tesl MpPHU HarpeBaHUM (OXJIAXJEHHM), TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOHJEHCAllMs, IJIaBJICHHME, KpPUCTAIM3alus, KHUIIEHHWE, BIAXXKHOCTh
BO3/yXa, MOBBIIIEHHE JABJIECHUS Ta3a IMpU €ro HarpeBaHUM B 3aKPbITOM COCYAE,
CBSI3b MEXJy MapaMeTpaMH COCTOSIHMSI Ta3a B M30IPOLECCax; AIEKTPU3ALUs Tell,
B3aMMOJICHCTBHE 3apsi/I0B

10.4

OnuchiBaTh MEXaHUYECKOE [JBM)KEHHE, MCIIONb3ysl (U3NYECKUE BETHMUYUHBL:
KOOpAMHATA, IyTh, IEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHIIA,
HMITYJIbC Tela, KMHETUYECKas DHEprus, NMOTCHIUAIbHAsA JHEPIUs, MEXaHUUYeCKas
paboTta, MexaHMuYecKas MOIIHOCTb; IpPU OINHUCAHUU TPABUIBHO TPAKTOBATH
(Gu3N4YeCKU CMBICI HCIIOJIb3YEMBIX BEIWYMH, MX OOO3HAYEHHUS M EIUHHULIBL,
HaXOJUTh (POPMyJIbI, CBS3bIBAIOLINE NAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMU

10.5

OnuceiBaTh N3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHHUS, UCIIONb3Ys
¢u3nyecKkrue BEIWYUHBL JaBIIEHUWE rasa, TeMmIiepaTrypa, CpeIHss KHHeTHYecKas
DHEPrusl XAOTHYECKOIO JBMKEHHMS MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEprus, padora ra3a, koadpduureHt
II0JIE3HOTO JEMCTBHSI TEIJIOBOTIO ABUTATENS; IIPY ONMCAHUN IIPABUIIBHO TPAKTOBATh
¢bu3nyecKuif CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAYEHUS W EIUHMIIbI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAM

10.6

OnucelBaTh U3y4EHHBIC DJJICKTPUYECKHE CBOWMCTBA BEUIECTBA M DIIEKTPUYECKUE
ABJICHUS (TIPOLIECCHI), UCTONb3Ysl (PU3UUECKUE BEITHMUMHBI: JCKTPUUECKUN 3aps,
JIEKTPUYECKOE I10JIE, HANPSHKEHHOCTD M0, IOTEHINA, Pa3HOCTh IOTEHLIUAJIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIIOIB3YEMbIX
BEIMYMH, UX OO0O3HAu€HWs M EAMHUIBI; yKa3blBaTh (OPMYJIbI, CBA3BIBAIOLINE
TaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BeTUYNHAMHU




10.7

aHAIM3UPOBATh (PU3MYECKUE TMPOIECCHl U SBICHUS, HCIONB3Ys (PUINIECKUE
3aKOHbI U MIPUHIUIIBL: 3aKOH BceMupHoro tarotrenus, I, II u Il 3akonsl HptoToHa,
3aKOH COXPAaHEHHS MEXaHWYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMIIYJIbCa,
MPUHIMAIT CYNIEPIO3UIIMN CHJI, TPUHIIUIT PABHOIPABUS HHEPIHUAIBHBIX CHCTEM
OTCUE€Ta; MOJEKYJSIPHO-KMHETHYECKYI0 TEOPUIO CTPOEHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEH KMHETHYECKOW SHEPTHUH TEIUIOBOTO JIBHIKCHHS MOJICKYJ C
a0COIFOTHON TeMIlepaTypou, MepBbIid 3aKOH TEPMOJUHAMUKHU; 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsiia, 3akoH KylioHa; mpu 5TOM pasiuyaTh CJIOBECHYIO
(hOpMyJIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHHE M YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHIIMIIBI JIEHCTBUS MAIUH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3iMyaTh yCJIOBUS MX O€30MaCHOTO MCIOJIb30BAHUSI B MTOBCEIHEBHON
KU3ZHU

10.9

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIIE0BAaHUIO (PU3MYECKUX SIBICHUH U IPOLIECCOB
C WCIOJIB30BAHUEM TIPSMBIX U KOCBEHHBIX M3MEPEHUH; MPH 3TOM (OPMYIHPOBATH
npobiemMy (3a/auy) U TUIIOTE3y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3
MIPEUI0KEHHOTO 000PYI0BAaHUS, TPOBOAUTH OIBIT M (POPMYIIMPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh MpsIMbIE © KOCBEHHBIE U3MEPEHUS PU3NIECKUX BEITUYMH; TIPU ITOM
BbIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHMs U UCIOJIb30BATh U3BECTHBIE METO/IbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MYECKMMH BETMUYMHAMH C UCIIOJIb30BaHUEM
NpsIMBIX HW3MEPEHUI; HpH 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (HUKCHPOBATh
pe3yabTaThl MOTYYEHHOHW 3aBHCHMOCTH (DPM3MYECKUX BEJIWYMH B BUJAE TAOIUI] U
rpaduKoB, JeN1aTh BBIBOJBI 10 pe3yJIbTaTaM UCCIIEIOBAHUS

10.12

CobOmroaTe mpaBmwiia 0OE30MacHOTO TpyAa MPU TPOBEACHUHM HCCIEAOBAaHUN B
pamMKax Yy4eOHOTO OKCIEpPHUMEHTa, Yy4eOHO-MCCIENOBATENbCKOH U TPOEKTHOM
NESTETLHOCTH C WCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
o0opyaoBaHus

10.13

Pemarsn paCUYCTHBIC 3aJa4nl C SABHO SaHaHHOﬁ (bH3PI‘lCCKOfI MOZCIIbIO, UCIIOJIBb3Y
(1)I/ISI/I‘~IGCKI/I€ 3aKOHBI U IIPUHIMUIIBI; HA OCHOBE aHa/IM3a YCJIOBUA 3aja4dn BI)I6I/IpaTB
(bI/ISI/IquKYIO MOACIIb, BBIACIATH (I)I/ISI/IHCCKI/IG BCINYHMHBI H (bOpMYJ'ILI,
HCO6XOJII/IMBIG IJig €€ PCUICHUA, MPOBOAWTE PACUCTHI MU OLUCHHUBATH PCAJTbHOCTH
TMOJIYUCHHOT O 3HAUCHUA (I)H3PI‘I€CKOI>'I BCINYHHBI

10.14

Pemate kadyecTBEHHBbIE 3aJayM: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[IETI0YKY PACCYKJIEHUH C OMOpOW Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnueckue SBICHUS

10.15

Hcnonp30BaTh Npu peHIeHUH Y4eOHBIX 33aJad COBpPEMEHHbIE MH(OPMALMOHHBIE
TEXHOJIOTHHU IS TOHUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALNHA U IPEICTABICHUS
yueOHOM W Hay4HO-TIOMYJIIpHON HH(pOpMAIMK, TOJYYEHHOH W3 pasInYHbIX
HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBATH MOTy4aeMyI0 HHPOPMAIIHIO

10.16

[IpuBonuTe mpuMepbl BKJIaa POCCUHCKUX U 3apyOekHBIX y4YEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE TPOIECCOB OKPYXKAIOMIETO MHUpPA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJOTUI

10.17

Hcrnonp30BaTh TEOpETHUECKUE 3HAHHS MO (U3UKE B ITOBCEIHEBHOW KHU3HU JUIS
oOecrieyeHrs: OE30MACHOCTH MpH OOpaleHHuH ¢ NpUOOpaMU M TEXHUYECKUMHU




YCTPOMCTBAMH, Ui COXPAHEHUS 30POBbS U COOJIOACHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHU B OKpYXKaloLIeH cpene

10.18 PaboTaTh B rpymme ¢ BBITOJHEHUEM PA3IUYHBIX COIMATBHBIX POJICH, INIAHUPOBATh
paboTy Tpynmbl, palUOHAIBHO paclpeneiiaTh OO0S3aHHOCTH M IUIAHUPOBATH
NEeSTeIbHOCTh B HECTAHAAPTHBIX CHTyalUsX, aJeKBAaTHO OIICHUBATh BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMATPUBAEMOU MPOOIeMbI

Tabmuma 14.1
[TpoBepsiembie emMeHThI coaepskanus (10 kmacc)
Kon Kon [IpoBepsiemble 2IEMEHTBI COAEPIKAHMS
paszena | IpoBepsieMOro
3JIEMEHTA

1 OU3UKA 1 METOIbI HAYUHOI'O [TO3HAHU A

11 ®uszuka - Hayka o npupone. Hayunele Meronpl IO3HAHMSA
OKpyXaromero mupa. Ponp sKcmepuMeHTa U TEOpHUH B IIpolecce
MMO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (pHr3UKe

1.2 MonenupoBanue (u3MUeCKHX SIBICHWW W MporeccoB. HaydHbie
runore3bl. OU3NYeCKUue 3aKOHBI U TEOPHH. ['paHMIIBI MPUMEHUMOCTHU
(uznveckux 3akoHoB. [Ipunnun coorBercTBUs. Ponbs n MecTo ¢hus3nku B
(GbopMUpPOBaHMM  COBPEMEHHON  Hay4yHOW  KapTHHBI MHpa, B
MIPaKTUYECKON JESITeIbHOCTH JTI0AeH

2 MEXAHUKA

2.1 KMHEMATHUKA

211 Mexanuyeckoe  aBmkeHME.  OTHOCHUTENBHOCTH  MEXAHHUYECKOrO
nBuxkeHust. Cucrema orcueta. TpaekTopus

212 [lepemenienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHHE MaTepUAIbHOM TOUYKH, HMX HPOEKIUU Ha OCHU CHUCTEMBI
KoopauHat. ClIoKeHUE NEPEMEIICHUN U CII0)KEHHE CKOPOCTEN

2.1.3 PaBHOMEpHOE W PaBHOYCKOPEHHOE TPSIMOJIMHEHMHOE JBUKEHUE.
I'padvkn 3aBHCHMOCTH KOOpPAHMHAT, CKOPOCTH, YCKOpPEHUS, MyTH U
TepeMeneHus] MaTepUaTbHON TOYKH OT BPEMEHHU

214 CBoOoaHoe magenre. Y cCKopeHrue CBOOOTHOTO TaICHHS

2.15 KpuBonuneiinoe nBuxeHue. PaBHOMepHOE IBUKEHUE MaTepUabHON
TOYKH II0 OKPY>KHOCTU. YTJOBas CKOPOCTb, JHUHEHHas CKOPOCTb.
[Tepuon n yacrota. LleHTpOCTpEMUTEIIBHOE YCKOPEHUE

2.1.6 TexHuueckue ycTpoucTBa: ClUIOMETP, ABUKEHUE CHAPSIOB, LIETIHBIE U
peMeHHbIE Tiepeaadn

2.1.7 [Ipaktnueckue  pabGoTel.  M3MepeHMe  MTHOBEHHOW  CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXY IyTSIMH, IPOUIEHHBIMU TEJIOM 32
IIOCJIEZIOBATEIIbHBIC paBHBIC IIPOMEXYTKH BPEMCHHU pu
PaBHOYCKOPEHHOM JABM)KEHUHU C Ha4aJbHOW CKOPOCTBIO, PABHON HYIJIIO.




N3yueHne [BWKEHMsS IIapuKa B BA3SKOM KUAKOCTU. M3ydeHue
JIBYDKEHUS Tela, OpOLIEHHOT0 FOPU30HTAIbHO

2.2 JMHAMUKA

2.2.1 [Ipunmun otHocutenbHocTH [amuies. IlepBolii 3akoH  HbroToHa.
WueprmanbHbie CHCTEMBI OTCUETa

2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uiuy cuil

2.2.3 Bropoii 3akon HproToHa 111 MaTepuaibHOW TOYKHM B MHEPUUAIbHOU
cucteme otcuera (MCO). Tperuit 3akon HproToHa AJis MaTepUaibHBIX
TOYEK

224 3akoH BcemupHOro TsaroreHus. Cuna Tskect. llepBas xocmuueckas
ckopocTs. Bec tena

2.25 Cuna ynpyrocrtu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHs CKOJIBKEHUS U CUJIa TPEHUS
nokosi. Koagdumuentr tpenus. Cuna CONpOTHUBICHUS HPU JBUKECHUU
TeJla B )KUAKOCTH MJIH ra3e

2.2.7 [locrynaTtenbHOoe M BpalaTelbHOE JBUKEHHE aOCOJIIOTHO TBEPIOTO
Tena

2.2.8 MoOMEHT CHJIBI OTHOCHTENIBHO OCH BpamieHus. [linedo cuibl. YcinoBus
paBHoBecus TBepaoro tena B UCO

2.2.9 TexHuueckue ycTpoicTBa: MOMIIMITHUKH, ABHKEHHE HCKYCCTBEHHBIX
CITyTHUKOB

2.2.10 [IpakTuueckue paboTsl. M3yueHue aBuxKEeHHs Opycka IO HAKJIOHHOMN
IUIOCKOCTH  MOJl JeHcTBUEM  HECcKOJbKUMX cuwil. MccnenoBanue
3aBHCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B JaehopMUpyemoit
Npy)XMHE M pPEe3MHOBOM oO0pasle, OT BEJIWYMHBI HX JepopMaluu.
HccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO Tela, UMEIOIIETO OCh
BpaIICHUS

2.3 3AKOHbBI COXPAHEHN S B MEXAHUKE

231 Nmnynbc MarepuanbHON TOYKM, CHCTEMbl MaTEpUAIbHBIX TOYEK.
Wmnysibe cuitbl 1 M3MEHEHNE UMITYJIbCa Tea

2.3.2 3akoH coxpaHeHus umiynbca B UCO. PeakTuBHOE ABMKEHNE

2.3.3 PaGora cubl

2.34 MOIIHOCTE CHIIBI

2.35 Kunernueckass sHeprus  MarepuaabHOod  Touku. Teopema o
KUHETHUYECKON SHEPTUU

2.3.6 [TorennmansHass  dHeprus.  [loTeHuManbHas  DHEPTUS  YIPYTO

negopMupoBaHHOU TpYXHHBI. [loTeHIManbHas sHeprus Teiaa BOIU3U
MOBEPXHOCTH 3E€MJIU




2.3.7 [lorennuaneHple ¥ HEMOTeHUUANbHble CWibl. CBs3b  paboTHI
HEMOTEHIMAIbHBIX CHWJI C M3MEHEHHEM MEXaHMYEeCKOH HHEpPruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPTUu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHuueckue yCTpOMCTBA: JABUKEHUE pPAKET, BOJIOMET, KOIIEp,
IPY>KUHHBIA THCTOJIET

2.3.10 [Ipaktuyeckne paboTbl. M3ydeHue CBA3M CKOPOCTEH Ten IpH
Heymnpyrom ynape. VccienoBanue cBsizu paOOThl CHIIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPruu Tea

3 MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOUW TEOPUU

3.11 OCHOBHbIE ~ TOJOXEHUS  MOJEKYJISPHO-KMHETUYECKOM  TEOpHH.
bpoynoBckoe nBmwxkenue. uddysua. Xapaktep ABMKEHUA U
B3aMMOJICHCTBHS YaCTHI] BEUIECTBA

3.1.2 Mogenu CTpoeHHs Ta30B, KUAKOCTEH M TBEPABIX Ted U OOBSICHEHHE
CBOMWCTB BEILIECTBA HA OCHOBE 3TUX MOJIEJIeH

3.1.3 Macca monekyn. KonnyectBo Benectsa. [ToctosiHHass ABoraapo

3.1.4 TenmoBoe paBHOBecue. Temnepatypa u ee wusmepenue. Illkana
temriepatyp Lenscus

3.15 Mogens wupaeanbHoro ra3a. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKON TEOPUU UACAIBHOIO ra3a

3.1.6 AOGcomoTHas Temreparypa Kak Mepa CpeJHeld KMHETHYEeCKOH PHEepPTruu
TETJIOBOTO ABMKeHMs yacTul] ra3a. lllkana remnepatyp KensBuna

3.1.7 VYpasuenue Knanelipona - Menzaeneesa. 3akoH JlanpToHa

3.18 I'a3oBble 3akoHbI. M3omporeccsl B HIEaIbHOM ra3e € IMOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, n300apa

3.1.9 TexHudeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10 [IpakTuueckue paboTel. M3mepeHume wmacchbl BoO3Ayxa B KJIAcCHOM
KoMHare. VccnenoBanne 3aBUCMOCTH M@Ky MapaMeTpaMu COCTOSHUS
pa3pex)eHHOTO ra3a

3.2 OCHOBBI TEPMO/IMHAMUKHA

3.2.1 TepmoannaMuyeckas cucrema. BuyTpennsis SHEprus
TEPMOIMHAMHYECKON CHCTEMBI M CITOCOOBI €€ M3MEHEHUS

3.2.2 KonuuecTBo TemnoTel u pabota. BHyTpeHHSST 2HEprUusi 0JJHOATOMHOTO
UCaIbHOTO ra3a

3.2.3 Bunpl Temonepenauu: TEMIONPOBOAHOCTb, KOHBEKLHUSA, W3JIy4YEHHUE.

TemroeMkocTh Tea. YIeiabHas TEIJIOEMKOCThL BellecTBa. Pacder
KOJIMYECTBA TCIIJIIOTHI HpI/I Tennonepenaqe




3.24

IlepBbii 3ak0H TepMOAMHAMUKHU. IIpumMeHeHue mepBOro 3akoHa
TEPMOJMHAMMKM K u3ompoueccaM. ['paduueckas HHTEpnpeTanus
paboTsI raza

3.2.5

TermoBble  mamuHbl. [IpUHOUMIBL  IEUCTBHUS  TEIUIOBBIX  MAIlIMH.
[IpeoOpazoBanuss HSHepruM B TEIUIOBBIX MamuHax. Koadduument
nosie3Horo aevicreus (nanee - KIT/) teruioBoit mammnel. [Hukn Kapao u
ero KII/]

3.2.6

Bropoit 3akoH TepmoaumHamuku. HeoOpatumocTh mporeccoB B
npuposae.  TemioBble  ABUTarend.  OKOJIOTMYECKHME  MPOOJIEMBI
TETJIOPHEPTEeTUKU

3.2.7

TexHuyeckue ycTpolcTBa: JBUraTelb BHYTPEHHETO CrOPaHUsl, OBITOBOM
XOJIOIUJIbHUK, KOHIULIUOHED

3.2.8

[IpakTuueckue padbotsl. 3MepeHue yaenbHol TenI0eMKOCTH

3.3 ATPEI'ATHBIE COCTOSHUA BEHIECTBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooOpa3oBanue u KoHACHCaus. VMcnapenue u kureHue. Y AeibHAs
TEIJIOTa MapooOpa3oBaHMs. 3aBUCHMOCTb TEMIEpaTypbl KUIMEHHS OT
JIaBJICHUS
3.3.2 AOGcoutoTHAs M OTHOCHUTENbHAS BIAXXHOCTh BO3Ayxa. HacblmeHnHsbil nap
3.3.3 Teepnoe Teno. Kpucramnmuueckne u amop¢Hble Tena. AHH30TPOIUS
CBOMCTB KpucTaiuioB. JKuakue kpuctaiuiel. COBpeMEeHHBIE MaTepHaTbl
3.34 [lmaBnerre W KpUCTAJUIM3alMsA. YJelnbHas TEIUIOTa IUIABJICHHUS.
Cyb6numarus
3.35 VYpaBHeHMe TErI0BOro d6agaHca
3.3.6 TexHuyeckue ycTpolcTBa: TMTPOMETP M IICHUXPOMETp, KaJlOpUMETD,
TEXHOJIOTUM TIOJIyYE€HHUs] COBPEMEHHBIX MaTepHaOB, B TOM YHCIIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHU
3.3.7 [IpakTueckue padboTsl. I3MepeHue BIaXHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA
411 OnekTpu3anus Tel. JNEKTpUUEeCKUd 3apsan. JIBa BHIAa 3IEKTPUUYECKUX
3aps/i0B
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOTYIPOBOJIHUKH
4.1.3 3aKOH COXpaHEHHMS ANEKTPUYECKOTO 3apsiaa
4.1.4 B3aumopeiictue 3apsnoB. 3akoH Kymnona
4.1.5 OnekTpuueckoe Tmoyie.  HampsokeHHOCTh  JIEKTPUYECKOTO  TTOJIS.
[Mpunnun cynepno3uuuu. JIMHUM HaANPSHKEHHOCTH SJIEKTPUYECKOTO
OJIst
4.1.6 Pabora cun anekrpocratmyeckoro mois. Ilorenmuman. Pa3HocTh




IIOTCHIIMAJIOB

4.1.7 [IpOBOIHMKM M JUANEKTPUKUA B IOCTOSHHOM JJIEKTPUYECKOM IIOJIE.
JluaiekTpudeckast pOHUIIAeMOCTh

4.1.8 OnekrpoeMKkocTh.  KonaeHcaTop. DJEKTPOEMKOCTh  TUIOCKOTO
KOH/IeHCaTopa. DHEeprus 3apspKeHHOro KOHIeHcaTopa

4.1.9 TexHuueckue yCTpOWCTBA: AIIEKTPOCKOII, ANEKTPOMETP,
JIEKTPOCTaTHYECKass  3allWTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIH IPUHTED

4.1.10 [IpakTrueckue paboTel. I3MepeHne 3IeKTPOEMKOCTH KOHIEHCATOpa

4.2

IMIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

421 VYCioBUsL  CyLIECTBOBaHMSI  IOCTOSHHOI'O — 3JIEKTPUYECKOro  TOKa.
Wcrounuku Toka. Cuna Toka. [locTosHHBII TOK

4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3 DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE CONTPOTUBIICHUE BEIIECTBA

4.2.4 [locnenoBarenbHOe,  MapauielNbHOE,  CMEIIAHHOE  COEAMHEHUE
MIPOBOTHUKOB

4.2.5 Pa6ora anexrpuyeckoro Toka. 3akoH Jlxoyns - Jlenna

4.2.6 MOMIHOCTD PTEKTPUIECKOTO TOKA

4.2.7 anekTpoaBKyIas cuwia (nanee - 3/[C) u BHyTpeHHEe CONPOTUBIICHUE
UCTOYHMKA TOKA. 3akoH OMa i MOJTHOM (3aMKHYTOM) 3JIEKTpUYECKOM
uenu. KopoTtkoe 3ambikanne

4.2.8 DONeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTb
COIIPOTHBIIEHUS] METAJIJIOB OT TeMIieparypsl. CBEpXIIPOBOIUMOCTb

4.2.9 DneKkTpudeckuii TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITyYKOB

4.2.10 [MonynpoBonnuku. CoOcTBeHHass W INpPUMECHas POBOJUMOCTh
MOTyNpoBOAHUKOB. CBoiicTBa p-n mnepexona. I[lomynpoBogHUKOBEIE
npubopsI

4.2.11 DJIEKTPUYECKUH  TOK B DJIEKTPOJIUTAX.  DJIEKTPOJIUTHYECKAs
JUccoLuanus. JIEKTPOIIN3

4.2.12 DneKkTpudeckuil TOK B razax. CaMOCTOSATENBHBIA U HECAMOCTOATEIbHBIHI
paspsa. PasnuuHble THOBI CaMOCTOSITENBHOTO paspsaa. MoHus.
IInazma

4.2.13 TexHuyeckue  ycTpOHCTBA:  ammepMeTp, BOJBTMETP,  pEOCTaT,
UCTOYHHUKH TOKa, JIEKTPOHArpeBaTebHbIE IpUOOpHI,
9JIEKTPOOCBETUTENIbHBIE ~ MPHOOPBI,  TEPMOMETpP  CONPOTHUBIICHHUS,
BaKyyMHBII O], TEPMUCTOPBI u (boTope3ncTopsl,
MIOJTYTIPOBOIHUKOBBIN AMOJI, TAIbBAHUKA

4.2.14 [Ipaktuyeckne  paboTbl. M3ydeHHe  CMEIIAHHOTO  COEAMHEHUS




PE3UCTOPOB.
N3mepenne 3/]C UCTOUHMKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUS.
HaGumotenue anekrponusa

Tabauua 14.2
ITpoBepsieMble TpeOOBAHUS K pE3yIbTaTaM OCBOCHHS OCHOBHOM

obOpazoBarenbHO mTporpammsl (11 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTara

[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMBbl CPEIHEro 00111ero 00pa3zoBaHus

111

JIeMOHCTpUpOBAaTh Ha MpHUMEpax posib U MecTo (GU3MKU B (HopMUpOBaHUU
COBPEMEHHOM HAay4YHOW KapTHUHbI MHpa, B PAa3BUTHM COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B NPAKTUYECKOW JEATEIBHOCTH JIIOJEH, LIEIOCTHOCTb U E€AUHCTBO
¢bu3nIecKoil KapTHHBI MUpa

11.2

Y4YuTBIBaTh TPAaHUIBl IPUMEHEHHS U3YYEHHBIX (PU3NIECKUX MOJENCH: TOYCUHBIN
ANEKTPUYECKUH 3apsill, sAepHas MOJeNb aTOMa, HyKJIIOHHAs! MOJIENb aTOMHOTO s/pa
NIpU peuIeHnH PU3NIECKUX 3a1a4

11.3

Pacrio3naBate (¢usnueckue sBICHUS (MPOIECChl) U OOBSCHATH WX HAa OCHOBE
3aKOHOB DJIEKTPOJIMHAMUKN M KBAaHTOBON (PU3UKHU: DIIEKTPUUECKasl MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JICUCTBUS TOKA, B3aWMOJICHCTBUE
MarHiToOB, OJJIEKTPOMArHWTHAs WHAYKIHS, JE€HCTBME MArHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBWKYIIMKCS 3apsij, JICKTPOMArHUTHBIE KOJeOaHUS WU
BOJIHBI, TPSMOJMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE, MPEIOMIICHHE,
uHTepdepeHius, TUPPAKIUsS W TOJApu3anms CBeTa, JWCIEPCHS  CBETa,
dotoanexkTpuyeckuit 3pPext (poroddPdexT), cBeToBOE NaBiIeHNUE, BOZHUKHOBEHUE
JMHEWYaToro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHass M HWCKyCCTBEHHAs
PaOaKTUBHOCTD

114

OnuceiBaTh U3yueHHBbIE CBOMCTBAa BemlecTBa (dJEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE,  DJEKTPUUECKYI0  IMPOBOJUMOCTh  pa3jIMYHbIX  cpel) |
3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLECCHI), HUCHOJB3Ys (U3NUYECKHE BEITUYMHBI:
JNEKTPUYECKUH 3apsfl, CHUJIA TOKA, DJIEKTPUYECKOE HAINPSHKCHHE, DIEKTPHUYECKOE
CONIPOTHBIIEHUE, pa3HocTh noreHnmaioB, JJIC, pabora Toka, MHIYKUIHUA
MarHMTHOTO MoJsl, cwia Awmmnepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYIIKH,
SHEprus 3JIEKTPUUYECKOTO M MAarHUTHOTO TOJIeH, MEPUO M YacToTa KoieOaHUl B
Kose0aTeabHOM KOHTYpE, 3apsii M CUila TOKAa B IIPOLECCE TapMOHHYECKUX
3JIEKTPOMArHUTHBIX KOJeOaHuH, POKYCHOE pacCTOSIHHE U ONTHYECKas CUJIa JIMH3BL;
IpU OINKCAaHUM TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCHOIb3YEMBIX
BEIMYMH, UX O003HAUEHUS M EJUHMILBI, YKa3blBaTh (YOPMYJIbI, CBS3BIBAIOIIHE
JaHHYI0 (PU3MUECKYIO BETMYHUHY C IPYTMMH BETUYUHAMU

115

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCHI, UCITOJIb3YA (1)I/I3I/I‘-IGCKI/IC
BCJIMYHHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4YaCTOTa CBCTA,
SHEPIus U UMIYJIbC POTOHA, IEPUO]T TTOTypaciaa, SHEPTHUs CBSI3H aTOMHBIX SIED;
IpU ONHMCAHUM TPABWIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIIOIB3YEMbIX
BEIMYMH, WX O0O3HAUCHWS WM EAWHUIBI, yKa3blBaTh (OPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (PU3UYECKYIO BEJIMYMHY C JIPYTMMH BEJIWYMHAMH, BBIYHMCIISATH 3HAYCHHE
(hbU3UIECKON BETMYUHBI




11.6

AHanu3upoBath (U3MYECKHE TPOLECCHl U SBJICHUS, HUCHONB3Yyd (u3nueckue
3aKOHBI ¥ NPUHLUIBL 3aKOH OMa, 3aKOHBI ITOCIEA0BATEIBHOIO U NapaJlICIIBHOTO
COCIMHEHMS NPOBOJHUKOB, 3aKkOH Jlkoyinsa - JleHma, 3aKOH 3JIEKTPOMArHUTHOMN
MHIYKIWH, 3aKOH IPSIMOJIMHEHHOTO PaclpOCTPaHEHMsI CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHE DiHInTelHa s (ortodddexra,
3aKOH COXPAHEHMS DHEPIHH, 3aKOH COXPAHEHMsI MMILYJIbCa, 3aKOH COXpPaHEHUS
JNIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHHUS MACCOBOIO YHUCIIA, IOCTYJaTel bopa,
3aKOH PaJMOAaKTUBHOIO paclaja; Ipy 3TOM pa3jiuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MAaTeMaTHYeCKOE€ BBIPAXEHHE U ycloBUs (TpaHMIbl, 0O0IacTH)
IIPUMEHUMOCTH

11.7

Onpenensth HampaBieHHE BEKTOpa WHIYKIMM MArHUTHOTO TOJS MPOBOJAHHMKA C
TOKOM, cuiibl Amrniepa u cuiibl JIopeHia

11.8

Ctpouth M ONMUCHIBaTH M300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€PKAJIOM, TOHKOMN
JIMH301

11.9

Brimoaaare OKCIICPUMCHTLI 11O UCCIICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUH U MponecccoB
C HCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH; MPH ATOM (OPMYIIUPOBATH
npobyieMy (3a/1ady) U THIIOTE3y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEUI0KEHHOTO 000PYI0BAaHUS, IPOBOJAUTH OIBIT M (POPMYIINPOBATH BHIBOIBI

11.10

Ocy1ecTBIATh MpsSMbIe U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETHUUH; IIPU 3TOM
BBEIOMpATh ONTUMAIBHBIA CIIOCOO M3MEPEHUS W WCIOJIb30BATh M3BECTHBIC METOIBI
OLIEHKH NOTPELIHOCTEN U3MEPEHU I

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKMX BEIUYMH C HCIOJIB30BAHUEM IPSIMBIX
W3MEpEeHUll; MpU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHPOBATh pPE3YJIbTaThl
MOJyYEHHOH 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BUJAE TaOaMLl U rpadHUKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEIOBAHNUS

11.12

CobOmronaTe mpaBmwia 0€30MacHOTO TpyJa MPU TPOBEICHUHM HCCIEAOBAaHUN B
pamMKax Y4eOHOTO OHKCIEpPHMEHTa, Y4eOHO-HCCIENOBATENbCKON U MPOEKTHOM
JESTETLHOCTH C WCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1aOOPaTOPHOTO
o0opyaoBaHus

11.13

Pemarsn paCUYCTHBIC 3aJa4n C SABHO SaHaHHOﬁ (I)I/I3PI‘ICCKOI‘;I MOZCIIbIO, UCIIOJIB3Ys
cbmnqecxne 3aKOHBI U IIPUHIMUIIBI; HA OCHOBE aHa/in3a YCJIOBUA 3a1a4n BI)I6I/IpaTI)
(bI/ISI/ILIeCKYIO MOACIIb, BBIACIATH (I)I/ISI/ILICCKI/IG BCINYHNHBI U (pOpMYHLI,
HCO6XOJII/IMBIG AJi1 €€ PCUICHUA, MPOBOAUTHL PACYEThI M OLCHUBATH PCAIbHOCTH
MOJIYUCHHOT O 3HAUCHUA (bHBquCKOﬁ BCINYHHBI

11.14

Pemate kadyecTBEHHbIE 3aJayM: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[IETI0YKY PACCYKJIEHUH C OMOpOW Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnueckue SBICHUS

11.15

Hcnonb30BaTh Npu peHIEHUH Y4YeOHBIX 3aady COBPEMEHHBbIE MH(POPMAlMOHHbIE
TEXHOJIOTUU JJIsi TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUU U TPEICTaBICHUS
yueOHOM W Hay4HO-TIOMYJIApHOH HH(pOpMAIMK, TOJYYEHHOH W3 pasInYHbIX
HCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh M1OJIy4aeMyto HH()OpMaIUIo

11.16

OOBSACHATh MPHUHLMIBI ACHCTBUS MAalllMH, MPUOOPOB M TEXHUYECKHUX YCTPOUCTB;
pa3nuyaTh yCIOBUS MX OE30MACHOTO MCIIOIh30BAaHUS B TIOBCETHEBHOM KU3HU

11.17

[IpuBonuTe mpuMepbl BKJIaJa POCCUHCKUX U 3apyOekHBIX yYEHBIX-(DU3UKOB B




pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCOB OKPY)KAIOLIETO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTUI
11.18 Hcrnonw30BaTh TeOpeTUUYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOM XKU3HM IS
obecriedeHrs: OE30MACHOCTH IMPH OOpalleHHMH C NPUOOpaMU M TEXHUYECKUMHU
YCTpOICTBaMH, JIJIsi COXPAHEHHs 3[J0POBBSl U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIr0
MOBEJICHUS B OKPYIKAIOLIEH cpene
11.19 PaboTathb B rpynie ¢ BBIIIOJHEHUEM PA3IMYHBIX COMUAIBHBIX POJICH, INTAHUPOBAThH
paboTy TrpymIbl, palloOHAIbHO pacHpefeNiaTh O00s3aHHOCTH W IUIAHUPOBATH
JESTEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, AaJE€KBaTHO OLIGHMBATh BKJIAJ
Ka)KJIOT0 U3 YYaCTHUKOB IPYTIIBI B PEIICHUE paccCMaTpuBaeMoil mpoOaemMbl
Tabmuna 14.3
ITpoBepsiembie aneMeHThl coaepxkanust (11 kacc)
Kon Kon [TpoBepsieMbie JIEMEHTHI COIePIKAHUS
paszena |[poBEPSEMOro
AJIeMEHTa
4 DJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S UHAYKIUA
43.1 ITocrosiHHBIE MAarHUTHI. B3anMo1elicTBHE MOCTOSHHBIX MATHUTOB
4.3.2 MarnutHoe mone. Bekrop marHuTHOM < MHAyKUuuMW.  [IpuHnun
cynepno3uriu. JluHun MarHuTHOW wuWHAYKUMU. Kaptuna nuHUi
MarHUTHOHN WH]TyKITUH TIOJIS TIOCTOSTHHBIX MarHUTOB
4.3.3 MarsuTtHOe 1oje npoBOAHUKA ¢ TOKOM. KapTuHa JIMHMN OIS JIMHHOTO
MPSIMOTO TPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIKH C
tokoM. OnbIT OpcTena. BzanmoeiicTBre MpoBOIHUKOB C TOKOM
4.3.4 Cwita AMriepa, ee MOJTyJIb M HallpaBJICHHUE
4.3.5 Cuna Jlopenia, ee MOIyJlb WM HampaBiieHue. JIBHKeHUE 3apsKeHHOU
YaCTHUIIBI B OAHOPOHOM MarHUTHOM ToJie. PaboTta cumsl Jlopenia
4.3.6 SIBneHune 3NeKTPOMarHuTHOM MHIYKIIUU
4.3.7 IToTok BEKTOpa MarHUTHOW MHTyKIIHNH
4.3.8 OJ1C uHAyKIMH. 3aKOH JIEKTPOMAarHUTHON MHAYKIIMK Dapanes
4.3.9 BuxpeBoe anekrpuueckoe mone. IJIC HHIYKIIMU B IMPOBOJHUKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM I10J1€
4.3.10 [IpaBuno Jlenua
4.3.11 NuayktuBHOCTD. SIBneHue camonHaykuuu. JC caMOMHAYKIMH
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNeKTpOMarHUTHOE T0JIe




4.3.14

Texuudeckue yCTpOﬁCTBaI MOCTOAHHBIC MArHuThbI, J3JICKTPOMAIrHUTHI,
SJICKTPOABUIATCIIb, YCKOPUTCIU J3JIEMCHTAPHBIX YaCTUL, MHAYKIHOHHAas
1C4Yb

4.3.15

[TpakTuyeckue paboThl. M3ydyeHne MarHUTHOTO MOJS KAaTYIIKU C TOKOM.
HccnenoBanue NEHCTBUSA IIOCTOSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccenenoBanue sBIeHUs IEKTPOMarHUTHOM MHIYKIAN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

Konebarenpnast cucrema. CBoOoaHbple KomeOaHus. [ apmoHHueckue
konebanus. [lepron, gyacrora, aMmruntyna u (pasza konedaHui

512

IIpyxuHHBIA MasTHUK. MaTeMaTU4eCKUN MassTHUK

5.13

VpaBHeHne  rapMoHuYeckux  kosiebanui.  KuHemaruueckoe U
JTUHAMHYECKOE OMKCaHUE KOIeOATeTbHOTO IBUKEHUS

5.14

[IpeBpaiienrie 3HepruM MNpu TrapMOHMYECKHX KojebOaHusx. CBs3b
aMIUTATYABI KOJICOaHWH MCXOJHOW BEIMYMHBI C aMIUTUTYJaMH KOJIeOaHUI
€€ CKOPOCTU U YCKOPECHHUS

5.15

KonebarenbHblii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KojeOaHHs B
UJeabHOM KO0JIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMU
U 3JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna Tomcona

5.1.6

3akoH COXPAHCHUS SHCPIUU B UJICATIbBHOM KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BoinykeHHble MexaHuuyeckue KojeOaHusa. Pe3onanc. Pe3oHaHcHas
KpHBasi. BeIHYX/IeHHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHusl.

5.18

ITepemenHsbIil Tok. CHHYCOMIANBHBIN IEPEMEHHBIN TOK.

5.1.9

MonIHOCTb NEpEMECHHOTO TOKaA. AMHJ’II/ITYI[HOG )51 HeﬁCTByIOIHCC 3HA4YCHHC
CHJIBI TOKA W HAITPAKCHHUA

5.1.10

Tpanchopmarop.  IlpousBoacTtBo,  mepenada M HOTpediieHUE
ANIEKTPUYECKON DHEPIHUU. OKOJIOTMYECKUE PHUCKU IIpU IPOU3BOJCTBE
ANEKTPpUYECKON sHepruu. KynbTypa MCIOIB30BaHUS 3JEKTPOIHEPTUU B
MOBCEIHEBHOW KU3HU

5.1.11

Texuudeckue YCTpOﬁCTBaZ CCﬁCMOTpa(I), BHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK, JIMHHUU
QJICKTpoIIepcaaqd

5.1.12

[IpakTuueckue pabotel. MccnemoBanwe 3aBUCHUMOCTH TIEPHOJA MaJIbIX
KosneOaHuil Tpy3a Ha HUTH OT JJIMHBI HUTU U Maccel rpy3a. MccnenoBanue
MEePEMEHHOTO TOKa B IEMM H3 TOCIEIOBATEIHbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYLIKU U pe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.21

Mexanndeckue BOJIHBI, yciaoBus pactpoctpanenus. [lepuon. Ckopocthb
pacnpocCTpaHCHUs U JJIMHA BOJIHBL. HonepeqHHe " IpOJO0JILHBIC BOJIHBI

5.2.2

Wutepdepeniys u audpaxims MEXaHHIECKUX BOJIH




5.2.3

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Bricota ToHa. TemOp 3Byka

5.24 ONEeKTPOMarHUTHbIE BOJHBI. Y CIOBHUS M3JIYYEHHs DJIEKTPOMAarHUTHBIX
BoaH. B3aumuas opuentanus Bexkropos E, B u VB snexTpomMarHuTHOM
BOJIHE B BaKyyMe

5.25 CBolicTBa  JIGKTPOMAarHUTHBIX ~ BOJIH:  OTPAXKEHHE, IPEIOMIICHHE,
HoJIsIpU3anus, Tudpakuus, UHTEpEpEHIIHSL. Ckopoctb
3JIEKTPOMArHUTHBIX BOJIH

5.2.6 [IIxana 3J1eKTPOMarHuTHBIX BOJIH. [I[puMeHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY

5.2.7 [TpuHIMIBL pauoCBA3U u TEJIEBUJICHUS. Paaguonokanus.
DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl

528 TexHuuyeckue ycTpoicTBa: My3blKaJIbHbIE HHCTPYMEHTBHI, YIbTPa3ByKOBast
JUarHoCTUKAa B TEXHMKE M MEIUIMHE, pajgap, paJuolpHEMHUK,
TeJeBU30p, aHTeHHA, TeseoH, CBY-meuyn

5.3 OIITUKA

531 [IpsamosinHENHOE pacIpOCTpaHEHHE CBETa B OAHOPOJIHOW cpene. Jlyu
CBeTa

5.3.2 OTtpaxeHue cBeTa. 3aKoHbI oTpaykeHHs cBera. [locTpoeHne n3obpaxeHuit
B IJIOCKOM 3€pKaje

5.3.3 [Ipenomienne cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOIIOTHBIN
nokasaresb NpeJoMIICHUs

534 Ilonmnoe BHyTpeHHee oTpaxeHue. [IpenenbHBI  yron  IOJHOTO
BHYTPEHHET 0 OTPaXKEHUs

5.35 Hucnepcus ceera. ClnoxxHblIi coctaB 6ernoro cera. et

5.3.6 CoOuparomue u pacceuBaroniye JuH3bl. ToHKas mnuH3a. DOKycHOE
paccTossHMe M ONTWYecKas cuja ToHKoW JsMH3BL. [locTpoeHue
n300pakeHNi B coOMparoImuX M paccenBarolnMx JjuH3ax. dopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONITHKH

5.3.8 Nutepdepentiusa cera. KorepeHTHBIE MICTOUYHUKH. Y CIIOBHS HAOIIOICHUS
MaKCUMyMOB W MHMHHMYMOB B MHTEp(EpPEHLMOHHOM KapTHHE OT JBYX
CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9 Hudpakmus cBera. [qudpakmuonnas pemeTtka. YcClIOBUE HAOTIOICHUS
[JIABHBIX MaKCHMYMOB NpU NaJeHUHM MOHOXPOMAaTHUYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tomstpusarus cBera

5.3.11 TexHUuecKue yCTpOMCTBa: OYKH, JymHa, (oToamnmapar, MPOEKIMOHHBIN

anmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PpPaKIMOHHAS
pernieTka, moJspou




5.3.12

[Ipaktuyeckue  paborel. M3MepeHue mokazatens  IPETOMIICHUS.
UccnenoBanue CcBOWCTB uW300pakeHWMH B juH3ax. HaOmoneHue
JIMCTIEPCUU CBETA

6 BJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 I'paHnnBI IPUMEHUMOCTH KJIacCUYECKOW MexaHukH. [loctynarsl Teopuu
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA
6.2 OTHOCUTEIBHOCT,  OJHOBPEMEHHOCTH.  3aMeJUIeHHe  BPEMEHU U
COKpAIllEHUE JUTUHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3p Macchl C DPHEPTUEH M UMITYJIBCOM CBOOOIHOW YaCTHIIBI. DHEPTHUs
MOKOSI CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 RJIEMEHTBI KBAHTOBOU OIITUKU
7.1.1 @®oronbl. Popmyna [lnanka cBs3u sHepruu (POTOHA C €ro YacTOTOM.
DHeprus u uMIyibC GOToHA
7.1.2 OtkpeiTue u wuccnenoBanue Qoroddpdexra. Ombitel A.I'. Cronerosa.
3akoHbl poTorddexra
7.1.3 VpaBuenne OunmTedHa g porodddekra. "Kpacnas rpanuna
doro3ddexra
7.1.4 Hasnenue ceera. OnbiTel I1.H. JIeOGeneBa
7.15 XUMHYECKOE JIECTBUE CBETA
7.1.6 TexHuueckue ycTpoiicTBa: (oTORNIEMEHT, (OTOAATUHUK, COJHEUHAs
Oatapesi, CBETONO]
7.2 CTPOEHHME ATOMA
7.2.1 Mopens atoma Tomcona. OmbiTel Pesepdopma mo wucciaenoBaHHIo
cTpoeHus aroma. [lnanerapHast Mozens aToma
7.2.2 [Toctynatel bopa. U3nydyenue u mornomieHre (OTOHOB MpU THEPEXoe
aToMa C OJIHOTO YpPOBHS 3HEpruu Ha Apyrod. Bunel cnextpoB. CrexkTp
YPOBHEW 3HEPTrUM aToMa BOJAOpoAa
7.2.3 BonnoBeie cBoiictBa yactuil. Bomasl ge bpoinsa. KopryckymnspHo-
BOJIHOBOH Jtyanu3M. [ludpakius 3JeKTpOHOB Ha KpUCTaiax
724 CroHTaHHOE W BBIHYXJEHHOE U3JIy4eHHE. YCTPOHCTBO W MPHHLUI
paboTHI J1azepa
7.2.5 TexHu4ecKkne yCTpoOnCTBa: CHEKTPAIbHBIN aHaIHU3 (CIEKTPOCKOIT), J1a3ep,
KBaHTOBBIM KOMIIBIOTEP
7.2.6 [TpakTuyeckue padotel. Habmonenne TMHEHYaToro CeKTpa




7.3

ATOMHOE A1PO

7.3.1 MeToapl HaOJIIOIEHUS M PETHCTPALU 3JIEMEHTAPHBIX YACTHI]

7.3.2 OtkpeiTue pamuoaktuBHOCTH. OmbiTel Pesepdopma mo ompemencHuro
cocTaBa paguoakTHUBHOro u3iaydyeHus. CBoiicTBa anbda-, 6era-, raMma-
U3Iy4YeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPraHU3MbI

7.3.3 OTtkpbITHE TTPOTOHA M HelTpoHa. HykionHas moaens sapa I eiizenoepra -
WBanenko. 3apsy siapa. MaccoBoe uucio siapa. M3oTomnsl

7.3.4 Anbda-pacniaa. DIEKTPOHHBI M TO3UTPOHHBIN Oera-pacman. ['amma-
u3NyuyeHue. 3aKoH paJuoakTUBHOIO pacraja

7.3.5 DHeprus CBA3HM HYKJIOHOB B siape. Saepubie cuibl. JledekT macch spa

7.3.6 Snepuble peakuuu. JleneHrne u CUHTE3 SAep

71.3.7 Snepubiii peaktop. TepmosiaepHbiii cunTe3. [IpoOaeMbl B MEpCIIEKTUBbI
SICPHON PHEPTETUKHU. DKOJOTHUECKUE ACTICKTHI SIEPHON SHEPTreTHKH

7.3.8 OnemeHTapHble 4YacTulbl. OTKpbITHE MO3UTpPOHA. DyHIaMEHTaJIbHbIE
B3aMMO/ICHCTBUS

7.3.9 TexHuueckue ycTpoilcTBa: JO3UMETp, Kamepa BuibcoHa, siepHbIN
peakTop, aToMHas bomba

7.3.10 [Tpaktuyeckue pabotel. MccienoBaHue TPeKoB YacTHIl (IO TOTOBBIM
¢dororpadusam)

8 DJIEMEHTHI ACTPO®U3UKU

8.1 Bun 3Bezgnoro nHe6a. Co3Be3nusi, sipkue 3BE3/Ibl, IJIAHETHI, UX BUIUMOE
JIBIDKEHUE

8.2 Conneunas cucrema. Ilnaners! 3emMHOli rpynnbl. [ImaHeThI-TUraHTHI U UX
CIYTHHUKH, KapJIMKOBBIE TUIaHEeThl. Maibie Tena COTHEUHOW CHCTEMBI

8.3 Comnnre, potochepa u atmochepa. CostHeUHAST aKTHBHOCTH

8.4 Ucrounnk sneprun CoJiHIIA U 3BE3T

8.5 3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, pajauyc,
TEMIIepaTypa, UX B3aMMOCBA3b. J(marpamma '"CIEKTpaJbHBIA KJacc -
CBETUMOCTh". 3Be37bl TJIABHOW MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh
"Macca - CBETUMOCTE" I 3B€3/1 IJTAaBHOM ITOCIIEI0BATEILHOCTH

8.6 Brytpennee crtpoeHne 3Be3n. COBpEMEHHBIE TMPEICTABICHHUS O
MPOMCXOXKACHUH U 3BoJtOIMK COJHIA U 3BE3/1. DTAaIlbl )KU3HU 3BE3]]

8.7 Mneunslii [lyTs - Hama [Nanaktuka. CnupanbHas cTpykTypa l'anakTuku,
pacnpezeneHue 3Be3l, raza u nbuid. [lonoxenue u nuxenue CoiaHna B
["anaxtuke. [Tnockas u chepudeckas noacucreMs! [ anakTuku

8.8 Tunel ranaktuk. Papuoranaktuku uM KBasapbl. UepHbIE IBIPBI B sApax
raJlakTUK

8.9 Bcenennas. Pacmmupenne Bcenennoi. 3akon Xa06ma. Paszberanue




rajnaktuk. Bospact u paguyc BceenenHol, teopuss boabmoro B3pbiBa.
Mogens "ropsueit Becenennoii". PenukToBoe n3inyueHue

8.10 Macmrabnas cTpykrypa Bcenennoii. Meraranaktuka. Hepemiennbie
po0JIEMBI ACTPOHOMUH




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka
n/n yp Bcero KO6HTp0JILHLIe HpﬁaKanecRue u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI pecypebi

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METOAbI NO3HAHMS OKPYKAIOIIETO MHpa https.//m.edsoo.ru/ff0c32e2
Ponb 1 mecTo dhuzuku B HopMUpOBaHUHT

2 COBpPEMEHHOM i)a YHOU K(g I;I/IHII; MHpa 1 Bubmorexa LIOK

P N y P pv ’ https://m.edsoo.ru/ff0c33e6
B MIPAKTUUECKON JIEATEIbHOCTH JIFOIeH
MexaHn4ecKkoe ABUKEHHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubmmoreka [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmuoreka [JOK
JIBHKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOJIMHENHOE 1 bubmuorexa [IOK
JOBMOKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHnelinoe nBuxeHue. JBrxenne 1 bubnmorexa LIOK
MaTepUAIbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuaumn otHOcHTeAbHOCTH ["anues.

8 I/Il:le SHaHBHBIe CHUCTEMEI OTCUETA 1 bubmorexa LIOK

P N ’ https://m.edsoo.ru/ff0c3be8
ITepBeiit 3akoH HproTOHA
Macca tena. Cuia. [Ipuniun
9 CYIIEPIIO3UIINU CHIT BpTo I(1)171 3aKOH 1 bubmorexa LIOK
yiep ) P . https://m.edsoo.ru/ff0c3be8
HproToHa 117151 MaTepUaIbHOW TOYKH
10 Tperwnii 3akon HeroToHa 17151 1 bubnmoreka LIOK

MaTCPHUAJIbHBIX TOYCK

https://m.edsoo.ru/ff0c3be8
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3aKkoH BceMupHoro tsaroreHus. Cuna

bubnuorexa [JOK

11 Tsokectu. [lepBas kocMudeckas httos://m.e dsooHJ 1603400

CKOPOCTb
bubnmoreka [JOK

12 Cuia ynpyroctu. 3akon ['yka. Bec tena httos://m.e dSOO.]r_l[J 03018
Cuina tpenusi. Koaddunmient tpenus.

13 Cuita cgnpOTaneg)qu){ npu I[BI/I)P;(eHI/II/I brbmuorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpaliaTesibHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. bubnuoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHUsI TBEPJIOTO Tea
HNmnynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MaTE€PHUAJILHBIX TOYEK. Bubnuorexka 1HOK
Nmnynbe cubl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckast s3HEprusi MaTepuaibHON bubnuotexa [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU
ITorennmansHas 3HEPTHUSL.

[ToTeHumanbHast SHEPrUs yupyro
17 ne(hOpMUPOBAHHOMN gpymZprI}.] bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToreHunanbpHas SHEPTUs TeNa BOIU3U
MMOBEPXHOCTU 3eMITH
[ToTeHmanbHBIC U HETIOTECHITUATLHBIC
cuibl. CBs3b pabOTHI HETTOTEHIIMATBEHBIX
18 CHIJI C HSMeHeI})H/IeM MexaHI/IqecLIImﬁ brbmaoTexa LIOK
https://m.edsoo.ru/ff0c478c
SHEPTUM CUCTEMBI TeN. 3aKOH
COXpaHEHHUs MEXaHWYECKOU dHEPTHH
JlabopaTtopHast pabota «HcciaenoBanue
19 CBSI3H pabOThI CHITBI C U3MEHEHHEM

MEXaHUYIEeCKOM OHECPIUH TCJia Ha
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20

21

22

23

IIPUMEpE PacTSKEHHS] pE3UHOBOTO
KIyTay

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpAHEHUs B MEXAHUKE

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. JIubdysus

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
yacTull BelecTBa. Mojaenu cTpoeHust
ra3oB, KUIKOCTEH U TBEPABIX Tell
Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosnnas ABoraapo

bu6munoreka LIOK
https://m.edsoo.ru/ff0c4b74

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

24

25

TemoBoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana remneparyp
Lenbcus

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bubnmorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

29

30

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHENW KUHETUYECKON SHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHHE
Menpeneesa-Knaneiipona

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

JlaGopatopHas pabota «MccnenoBanue
3aBHCUMOCTH MEX]y MapameTpamu
COCTOSIHUS Pa3peKEHHOI0 Ta3a»

N3onporieccrl B aeaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHue

BuyTtpennss sneprus
TEPMOJIMHAMHYECKON CHCTEMBI U
crioco0On! €€ n3menenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss

bubnmmorexa LIOK
https://m.edsoo.ru/ff0c511e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
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SHEPTIHA OAHOATOMHOI'O UACAIIBHOT'O
rasa

but6mmoreka [IOK

31 Bup! Tenonepenam https://m.edsoo.ru/ff0c5¢c36

VY nenpHas TEIIOEMKOCTD BEILIECTBA.
bubnunoreka LIOK

32 KomuuectBo TemnoTs! npu _

. https://m.edsoo.ru/ff0c5¢c36
Teruonepenade. AnuabaTHbIN Mpolecce

33 I1epBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubnmoreka [JOK
MPUMEHEHUE K U30IIpoLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtuMocTh MpoIeccoB B MpUPOJIE. bubnuoreka [{OK

34 o .

BTopoi1 3aK0OH TepMOIMHAMUKHA https://m.edso0.ru/ff0c6230

35 [Mpunnun nevictus u KI1J rermoBoit bubnuoreka [JOK
MallHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KI1JI

37 DKosoruyeckue npoodaemMbl
TEIIOAHEPTETUKU
O6o06maromuii ypok «MonexysipHast bubnuoreka [IOK

38 _
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edso00.ru/ff0c6938
KonrponbHas pabora no reme

39 «MOJ‘FCKYJ‘ISIpHE}I ¢u3uka. OCHOBBI bubmorexa LIOK

) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI»

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubmuoreka [JOK
Hcnapenue u KUIEHHe https://m.edso0.ru/ff0c63b6
AOcCoNrOTHAS 1 OTHOCHTEIIbHAS bubnuoreka [IOK

41 . _

BIIQXKHOCTh BO31yXa. HaceleHHsIl map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckne n

42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmuorexa [JOK
KpUCTaLIOB. JKHIKNE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
[InaBneHue n KpucTaILIM3aLMSL.

43 VY aenbHas TEmoTa MJIaBICHHUS. bubmorexa LHOK

CyOaumarnus

https://m.edsoo.ru/ff0c6708
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bubmunoreka LIOK

44 YpaBHEeHHE TEIJIOBOTO OaaHca https://m.edsoo.ru/f0c6820
DneKTpu3anus Tei. IINeKTPUIECKUun

45 3apsia pIIBa BHU/IA DJIEKT I/IHI;CKI/IX brbmiorexa LIOK

DAL p https://m.edsoo.ru/ff0c6bcc
3apsiioB
ITpoBoIHUKH, TUDJIEKTPUKH U
46 ncf)n [IPOBOJHUKHU 3aIE))H COXpaHEHUs brbmiorexa LIOK
yip ’ P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOTO 3apsia
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. To4yeunbrit I;neKT WYCCKUN Bubmorexa LIOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsx€HHOCTB 2JIEKTPUYECKOTO TOJIS.

48 [punnun cyneprnozunuu Bbu6mmotexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU

49 Pabota cuit aneKkTpocTaTHuecKoro moJisi. bubmmoreka [JOK
[Torenunan. Pa3HOCTh TOTEHITUAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U AMDIICKTPUKHU B

50 BJII;KT OCTaTUYCCKOM noILe ErbmaoTexa LIOK

P ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MPOHUIIAEMOCTb
N bubnuoreka [TOK

51 OnexrpoéMkocTs. Konnencarop https://m.edsoo.ru/F0cT126
DIEeKTPOEMKOCTD IIIOCKOTO

52 KOHﬂegcaTo a. DHeprus 3apsHKEHHOI0 brbmiorexa LIOK

pa. p p https://m.edsoo.ru/ffoc72c0
KOH/JIEHCATOpa

53 JlabopaTtopHast pabota "M3mepenne
IIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMIT 1EWCTBUSA U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMUPOBATHHOTO

54 anmnapara, CTpyMHOIo IpuHTEpA.
DIIeKTpOoCTaTUYECKas 3alIHTa.
3azeMiIeHHe SIEKTPONpUOOpOB

55 DJIEKTPUUYECKHI TOK, YCIOBHS €ro



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Comnpotusnenue. 3akon Oma jist
y4acTKa [enu

HOCJIG,I[OB&TCJIBHOC, napajjiCJIbHOC,
CMCHIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

bu6munoreka LIOK

56 0.5
JlaGopaTtopHnas pabora «M3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COCIMHEHHUS PE3UCTOPOBY»

57 PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO bubmmoreka [JOK
ToKa. 3akoH Jlxoyis-Jlenua https://m.edsoo.ru/ff0c7838
3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe

P P bubnuoreka [{OK
58 3ambikanue. JlaboparopHas padora 0.5 :
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHEIr0 CONPOTUBIICHUS
Pesepruelit ypok. KontponbHas pabota
59 o TgMe "QiiTponHHamea” / ’ Bubmzorexa HOK
° https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa
O000maromuii ypok
60 «IIIeKT onHHaI\ZIEKa» / Beepoccuiickas bubmorexa LIOK
p p https://m.edsoo.ru/ff0c88be
poBepoyHas paborta
DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX

61 METaJIOB. 3aBUCUMOCTb CONPOTUBIICHHUS
METaJIOB OT TEMIIEPATYPHI.

CBepXIpoBOIUMOCTh

62 DNIEKTPUUYECKHI TOK B BaKyyMe.
CBoOIICTBA JIEKTPOHHBIX ITYYKOB
[ToynipoBOTHHUKH, X COOCTBEHHAS U

63 IpUMecHas MpoBoAUMOCTh. CBOMCTBA bubmuoreka [IOK
p—~n-niepexoa. IlomynpoBoTHUKOBEIE https://m.edsoo.ru/ff0c84ae
npubopbI

64 DIIEKTPUUYECKHI TOK B pacTBOpax U bubnuotexa [JOK

paciiiaBax 3JCKTPOJIUTOB.

https://m.edsoo.ru/ff0c82ba
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DNEKTPOIUTHYECKAs JUCCOLHALIM.
DJIEKTPOJIN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CamocTosTenbHbIN U

bubnunoreka LIOK

. 1
65 HECAMOCTOSITEIbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpudeckue mprudOphl U yCTPOMCTBA
66 U UX HI[))aKTI/I‘leCKOpC HpI/I:MeHeyHI/IS 1 brbmuorexa LIOK
) https://m.edsoo.ru/ffoc86fc
[IpaBuna TexHukH 0€30MaCHOCTU
KonTtponpsHast pabora o Teme
67 «2nekrpocraruka. [loctosHHbIN 1 bubmmoreka [JOK
ANEKTPUYECKUM TOK. TOKM B pa3nu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHblit ypok. O6o01aromuii ypok 1 bubmmoreka [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpom’Hble H%aKTquCKHe u3yyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThbI pecypee
ITocTossHHBIE MAarHUTHI U UX
1 B3aUMO/JIecTBHE. MarHUTHOE T0JIE. 1 bubmuorexa [JOK
Bekrop maruutHOM MHAYKUUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHAYKIIMH
MarauTHoe 1oJie IPOBOJHHKA C TOKOM.
2 OmeIT OpcTena BB:HMOI[eﬁCTBHe 1 bubimorexa LIOK
p ’ https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
3 JladopaTopnas padora 1 «M3yuenue 1 1 bubnnoreka [JOK
MATHUTHOTO MOJISl KATYIIKH ¢ TOKOM)) https://m.edsoo.ru/ff0c98fe
JleicTBHE MarHuTHOTO MOJIS Ha
IpoBOAHUK ¢ TokoM. Crta AMiiepa.
4 JII;60 aTtopHas padora 2 b 1 1 bubinorexa LIOK
parop p Ny https://m.edsoo.ru/ff0c9acO
«HccmenoBanne qeMCTBUS ITOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM)
eficTBHE MarHUTHOTO MOJIST Ha
5 I[I[BI/I)K IIYIOCS 3apsHKEHHYIO YaCTHIL 1 bubmiorexa HOK
yuy b y Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunsl Jlopenna
DnekTpoMarHuTHast HHAYKIws. [ToTok
6 BEKTOpa MarHUTHOM uHAyKuuu. 3/1C 1
WHIYKIWN. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu Papanaest
JlaGopaTopHas padora 3
7 «I/ICC.]II)CZIOII:aHHepﬂBJICHI/ISI 1 1 bubmmorexa HOK
. https://m.edsoo.ru/ff0cal50
3JIEKTPOMATHUTHON HHIYKIMI
NuaykTuBHOCTSE. fBIeHUE
8 camonHIyKIuu. DJIC caMOMHTyKIIHH. 1 bubmmorexa HOK

SHCpF WA MAaronuiTHOI'O ITIOJIA KaTYIIKH C

https://m.edsoo.ru/ff0ca600
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TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKLIHOHHAs I1eYb

10

11

12

O6o6mmarmuil ypok «MaraHuTHoe modie.
DJIeKTpOMarHuTHAsE UHIYKIIHS

KoHTposnbHas pabora 2 1o Teme
«MarnuTHoOe€ noje. JIeKTpOMarHuTHas
WHIYKIIHSD

CBoOOIHBIE MEXaHHUECKHE KOJIeOaHusl.
lMapmonunueckue konedanus. YpaBHeHUE
rapMOHUYECKHX KOJIeOaHUM.
[IpeBpanienue 3aepruu

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

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

13

JlaGopaTopHas pabora 4
«HccnenoBanue 3aBUCUMOCTH TIEpHOJIA
MaJbIX KoJeOaHu rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/ieabHOM K0J1e0aTeIbHOM KOHTYpE.
AHaorus MexxJy MEXaHM4eCKMMHU U
AIIEKTPOMAarHUTHBIMU KOJI€OaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPruM B HJICATHHOM KOJIe0aTeTbHOM
KOHTYp€E

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue 0 3aTyXaromux
KosneOaHusx. BeIHyXIeHHBIC
MeXxaHn4JecKHe Kojiebanus. Pe3oHaHc.
BriHyKI€eHHBIC JIIEKTPOMArHUTHBIC
KoJIeOaHUs

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

17

[TepemennbIil Tok. CHHYCOUATBHBIN

bu6mmoreka [IOK
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18

19

MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUIIBI TOKA U
HANPSDKEHUS

Tpancdopmarop. [IpoussocTso,
nepeaaya u norpediieHue
AIEKTPUUYECKON SHEPTrUu

Y CTpoicTBO U MPAKTUUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa, JIMHUN
alIeKTponepeaay

https://m.edsoo.ru/ffOcbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOICTBE AIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
JJIEKTPOIHEPTUH B MTOBCEIHEBHOM
KHU3HH

21

MexaHn4yecKkue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunbie U TPOI0JIHLHBIEC BOJTHBI

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

22

23

24

3Byk. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka
ONEKTPOMAarHUTHHIE BOJIHBI, UX
cBoiicTBa u ckopocTk. [Ikama
JJIEKTPOMAarHUTHBIX BOJIH

[IpuHIUMITBI PaAMOCBA3U U TEIEBUICHUS.
PazButue cpencts cBszu. Paguonokamms

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

25

26

Kontponbnas pabora «Konebanus u
BOJIHBD»

[IpssMonuHENHOE pacpOCTpaHEHHE
CBeTa B OAHOPOIHOM cpefe. TodeuHblid
UCTOYHUK cBeTa. JIyu cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [IOK
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

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS

bu6mmoreka [IOK

27 cBera. [locTpoenne n3o0paxxeHuii B
P P https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
IIpenomnenue cera. [lonHoe Bu6 10K
28 BHyTpeHHee oTpaxeHue. [IpenenbHbrit MOTHOTCKA
yTP P pel https://m.edsoo.ru/ff0cd7f6
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS
29 JladopaTopnasi padora 5 «M3mepenne bubmmoreka [JOK
MmoKa3arTe/if MPeJIOMJICHUS CTEeKJIA» https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenne n3o0pakeHuit B Bu6 LIOK
30 nuH3e. DopMyia TOHKOW JTMH3BI. MHIAOTCKA
yBeHquHg o iHH%I https://m.edsoo.ru/ffOcddle
JlaGoparopHasi padora 6
31 «HUccnenoBanme cBoiicTB
H300pakeHuil B JIMH3AX»
Hucniepcust cBera. Clo>kHBINM COCTaB
32 oenoro cBera. L[per. JlabopaTopHas
padora 7 «Hab01eHue qucnepcuu
CBeTay»
33 WnTepdepenmus crera. Audpakius bubnmnoreka [JOK
cBeta. JlndbpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
ITonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpuOOPHI U YCTPOICTBA U
YCJIOBHS MX 0€3011aCHOT0 TPUMEHEHHUS
['paHuIIBl TPUMEHUMOCTH KIACCHYECKOM BuG 1IOK
36 MexaHuku. [locTynarsl cnenuanbHOM MDJIOTCKA
Teopun OTHOCHT;H)HOCTH T https://m.edsoo.ru/ff0cf862
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. Bu6 10K
37 3ame yIeHHe BPEMEHH B COKpaIleHUe MOTHOTCKA
b P partl https://m.edsoo.ru/ff0cfa42
JUTUHBI
38 OHeprus U UMILYJIbC PEISITUBUCTCKOM bubnuoreka [IOK

yacTuilbl. CBS3b MAcCChl C SHEPTUEH U

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

HNMITYJIbCOM. 9HepI‘I/ISI ITIOKOs

KonTponpHas padora «Ontuka. OCHOBBI

. bubmuorexa [JOK
39 CIIeIIUATILHOM Te
1 Teopun https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTHY
40 ®oronsl. opmyina [Inanka. JHeprus u bubmmoreka [IOK
HUMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIICIOBAHNE bubmmoreka [JOK
dororddekra. Onwitel A. I'. Ctoseroa https://m.edsoo.ru/ffOcffc4
3akonbl porodddekra. YpaBHEHHE BuG 10K
42 HHmTenHa 1 Gororddekra. uoJmotTeKa
3 s § b https://m.edsoo.ru/ff0d015e
«KpacHas rpanunay porodrdpdexra
43 Hasnenue cera. OnwiThl I1. H. bubmuorexa [JOK
JlebeneBa. XumMudeckoe JICMCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoiucTsa u
44 MPaKTUYECKOE MPUMEHECHHUE:
(doTodIeMeHT, POTONATIHK, COTHEUHAS
Oarapesi, CBETOANO]]
45 Pemenue 3aga4 mo reme « 3JE€MEHTHI bubmuorexa [JOK
KBAaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI Eub 10K
46 P a 0 PacCesHUIO 0-YaCTHII. uoJmotTeKa
e3ep(op/1a 110 PACCEAHHIO a-4aCTHIL https://m.edsoo.ru/ff0d091a
ILraneTapHast MoJEeIb aTOMa
bu6mmoreka [IOK
47 Iloc b
TyJ1atel bopa https://m.edsoo.ru/ff0d0afa
Wznydenue u nornomenue GOTOHOB BuG 1OK
48 IIPH ITEPEX0JIe aTOMa C OJTHOTO YPOBHS MOTHOTCKA
P PEXOLL N I YP https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroil. Buasl ciekTpoB
BonHoBsie cBoiicTBa yacTull. BoJHbI e
49 bpoins. KopnyckynsipHO-BOIHOBOM bubnnorexka [JOK
Aayanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3ITyYCHUE
50 OTKpbITHE PATHOAKTUBHOCTH. OTIBITHI bubmuotexa [JOK



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

o1

52

Pesepdopaa no onpeneneHuio cocraa
PaIMOaKTHBHOTO H3JTy4CHUS

CgoiicTBa anbda-, 6era-, raMma-
U3ITydeHus. BiusiHue painoakTHBHOCTH
Ha JKUBBIC OPTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DIIEKTPOHHBIN ¥ MO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nyyenue

https://m.edsoo.ru/ff0d0fd2

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

53

DHeprusi CBSI3M HyKJIOHOB B S/Ipe.
SnepHble peakuuu. SnepHbI peakTop.
[IpoGnemsl, nepceKTUBSI,
9KOJIOTHYECKUE ACHIEKTHI SCPHOI
YHEPTETHUKU

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

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOIIOICHUS 1
pETUCTpaLMK IEMEHTAPHBIX YACTHLI.
Kpyrisiii cton «®yHaameHTanbHbIe
B3auMoaercTBHUA. ENMHCTBO
(bu3nYeCKOil KapTUHBI MUPay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

56

3TaHI>I PasBUTHUA aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHHU. Bu 3BE30HOTO
Heba. Co3Be3ausi, spKue 3BE3bI,
IIJIAaHETHI, UX BUIUMOC IBUKCHUC.
CoJiHeuHas cuctema

Comnne. ConHeyHast aKTUBHOCTb.
Nctounuk sHeprun CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/bI INIABHO MOCIIEI0BATENIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPECTABIECHNUS O
MPOUCXOXKACHUH U 3Botonuu CostHIa 1



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

3BE3]T

58

59

60
61

Mineunsiii [Iyte — Hama ['anakTuka.
IMonoxxenue u nrxenue CoyHIIA B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
Apax TaJaKTUK

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
n3JIydyeHne. MerarajiakTuka
Hepemennsie mpo01eMbl aCTpPOHOMHUH

KonTponbhas pabota «dneMeHTb
ACTPOHOMHUU U aCTPOPUIUKU»

62

63

64

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJjioBeKa

O6o6marmuii ypok. Pons 1 Mmecto
(GU3KMKN U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOUH KapTHHE MUpa

O6o6marmuii ypok. Ponb ¢pusnyeckoit
Teopuu B (OPMUPOBAHUU
npeJcTaBiIeHu 0 GU3NYECKO KapTHUHE
MHpa

65

66

O6o06matomuii ypok. Mecto
¢bu3nUecKoil KapTHHBI MUpa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe nose.
DIIEKTpOMarHuTHasl MHIYKIUS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIeIUaTLHON TEOPUU OTHOCUTEITLHOCTH

68

Pesepnblii ypok. KBantoBas ¢uzuka.

bu6mmoreka [IOK




‘ DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA

» dusuka, 10 kmace/ Msxumes I'.41., byxosues b.b., Corckuit H.H. nox penakmueii [TapdhentbeBoii
H.A., Axunonepnoe o6miectBo «M3marensctBo «IIpocBemennes

» ®usmka, 11 knacc/ Mskumes I'.J1., ByxoBues b.b., Yapyrua B.M. non penakuueii IlapdentreBoit

H.A., Akiimonepnoe obmiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI IJISd YUUTEJIA

3amaunuk no ¢usuke 10-11 kmace / Peivkeny AT

Co6opuuk 3amau o ¢pusukel0-11 xmaccsl. bazoserit yposens / [lapdentsea H. A.

®wusuka. Paboune nporpammel. [Ipeamernas aunus yueOnukos "Knaccnueckuit kype". 10-11 knaccsr /
[IMaranuna A. B.

Terpans nns mabopaTopubsix padot no ¢pusuke, 10, 11 ki / [TappentreBa H.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Buptyanbhbie 1aboparopHsle paboTsl: https://efizika.ru
Enunas xomrekuus LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnekTpoHHas OMOIMOTEKa HayKa U TexXHuKa: https://n-t.ru/



