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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHON paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «@Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBl MHupa oOyyawomuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Y4eHUsS (PU3UKU HA YPOBHE CpPETHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

IUITaHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKH Ha 0a30BOM ypOBHE, B TOM
qHCIIe MPEIMETHBIE Pe3yJIbTaThl 110 F01aM 00y4EHHUS;
cozepkanue yueOHoro npeamera «dusnkay 1o rogam o0ydeHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUI €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoir reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAyYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIIEIOBAHUA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUI0 PACYETHBIX M KadyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :
dbopMupoBaHUE WHTEpeca U CTPEMIICHHs] OOYYarOMIMXCA K HAYYHOMY H3YYCHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAYYHOM METO/IE TMO3HaHWS H (POPMUPOBAHHE
MCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMupOBaHNE HAy4YHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTPOEHUS MaTepUH M PyH/IaMEHTAIBHBIX 3aKOHOB (DU3HUKU;
dbopMupoBaHue YMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BaHUEM (U3UICCKHUX
3HAHWWA W HAYYHBIX JIOKA3aTEIHCTB;
dbopMupoBaHUE TIPEACTABICHUH O ponu GU3UKKA ISl  Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne STUX 1enield o0ecreunBaeTcs pelieHueM CIEAYIOMnUX 3a1ad B
mpoliecce u3yueHust Kypca GU3NKU Ha YPOBHE CPETHETO 0OIIeTo 00pa3oBaHUs:



NpPUOOPETEHHE CUCTEMBbI 3HAHUM 00 O0O0IWMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUAX,  BKIIOYas  MEXaHWKY,  MOJICKYJSIpHYIO  (UBHKY,
ANEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI acTPO(U3UKHY;
dbopMupoBaHue yMEHUNW NPUMEHATh TEOPETUYECKUE 3HAHUS MJi1 OOBSICHEHUS
bu3uYecKUX SIBJICHUNW B TPUPOJE U ISl TMPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHMs Pa3IMYHbIX 3a/lay C SIBHO 3aJaHHON (HU3MUecKoit
MOJICNIbIO, 3aj/lay, TMOAPAa3yMEBAIOLINX CAMOCTOSITEIbHOE CO3/JaHHe (PU3nYecKoin
MOJIeNU, aIeKBaTHOM YCIOBHAM 3aJ1auH;

NOHUMaHUE (PU3HMUECKUX OCHOB U MIPUHIIUIIOB JICUCTBUS TEXHUUECKUX YCTPONCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIQJICHUE METOJlaMH CaMOCTOSITEILHOTO  TUIAHUPOBAHHUS U MPOBEICHUS
bu3MYeCKUX DKCIIEPUMEHTOB, aHalM3a W  HHTEpHperanuu uHopmammm,
OTIpEJICNICHHS] TOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yibTaTa;

CO37aHME YCJIOBUM JUIsi Pa3BUTHS YMEHUH MPOEKTHO-UCCIEIOBATEIBCKOMH,
TBOPYECKOM JEATETbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) HAa YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTENb JellaeT BBHIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIXCS.

Peanmsanua nmnemaroraMm THMHAa3HHU BOCIIUTATEJIHLHOI O
MOTEHIUAJIA YPOKA Mpeanojaraer cjieaylomee:
. YcTaHoBiIeHHE JIOBEPUTEIIbHBIX OTHOIIICHUN MEXKIY

yudduTeJIeM H  ero  y4YeHHUKaMH, CIOCOOCTBYIONIUX  IO3UTHUBHOMY
BOCTIIPUATHIO YYaIIUMHCS TPEOOBAaHUN M MPOCHO YUUTEINs, IPUBICUCHUIO
X BHHMaHHUS K 00CyXIaemMol Ha ypoke WH(POpMAINH, aKTHBU3AIMH HUX
MO3HABATEIbHOMN AEATEIbHOCTH;

. noOyXJIeHHe  MIKOJIBHUKOB  COONMIOJaTh  HAa  YpOKe
OOIIenpUHATHIE HOPMBI TIOBEICHHS, MpaBuia OOIIEHUS CO CTApIIUMU
(yuuTensiMM) U CBEPCTHUKAMU (0OydYarOIMMHUCS), NPUHIMUIBI y4eOHOU
JUCUUIUIMHBI U CAaMOOPTaHU3alINH;

. OpPUBJICYCHUE BHHUMAaHUS IIKOJbHUKOB K IIEHHOCTHOMY
acCIleKTy H3y4YaeMbIX Ha ypOKax SBJIEHUM, OpraHu3anuss ux pabdoThl ¢
nojlydyaeMoil Ha ypOKe CONHAIbHO 3HAYMMOW WHPOpMamuen —
WHULIMMPOBAHUE €€ OOCYXKJEHHUS, BbICKA3bIBAHUSI YYAIIIUMUCA CBOEIO
MHEHHUS IO €€ TTOBOJ1Y, BEIPAOOTKHU CBOETO K HEW OTHOIICHUS;



. UCTIOJIH30BAHHE BOCTTUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHusl y4eOHOTO TpeaMeTa depe3 AeMOHCTPAIUIO JETsIM MPUMEPOB
OTBETCTBEHHOTO, TPAXKITAHCKOTO MOBEACHMS, IPOSBICHHS YETOBEKOIIOOUS
U 100pOCEep/IEUHOCTH, uepe3 MOAOOpP COOTBETCTBYIOUIUX TEKCTOB IS
YTEHUs, 3a7a4 JJs PEIIeHUs] MPOOJEMHBIX CUTyallud 7Sl OOCYXKICHHUS B
KJ1acce;

. OpUMEHEHHUE Ha YPOKE WHTEpPaKTUBHBIX (opM paboThI
yUaIIXCs:
MHTEIUICKTYaTIbHBIX,1€J0BBIX,CUTYyallHOHHBIXUTP,CTUMYJIHP YOI XTIO3HAB
aTeNbHYIOMOTHBAIIUIOIIKOIBHUKOB; TUCKYCCHH, KOTOPBIE JAOT y4aIluMCs
BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOTA;
TPyNIoOBO paboThl WM paboOTH B Mapax, KOTOpbIE y4yaT MIKOJIHHHKOB
KOMaH/IHOH paboTe M B3aUMOJICHCTBHUIO C APYTUMU ACTHMU;

. BKJIIOYCHHE B YPOK MTPOBBIX MPOILEAYp, KOTOPBHIE MOMOTAIOT
NoJepKaTh MOTHBAIMIO JETeH K TMOJYyYEHUIO 3HAHWH, HATaKUBAHUIO
MO3UTHUBHBIX ~ MEXKIWYHOCTHBIX OTHONICHWA B  KjIacce, TOMOTaloT
YCTaHOBJICHHUIO I0OpOKeNaTeabHOM aTMocdephbl BO BpeMsl YpOKa;

. opranm3anus medCcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX U
APYAUPOBAHHBIX yUYANIUXCS HAJl UX HEYCHEBAIOUIMMH OJHOKIACCHHKAMH,
JAIOIIETO MIKOJFHUKAM COIMAIbHO-3HAYMMBIA OTBIT COTPYAHHUYECTBA U
B3aMMHOMU MTOMOIIIN;

. UHUIMUPOBAHME W TOJAJEPKKAa  HCCIEI0BATEIbCKOM
JESTENHHOCTU IIKOJIBHUKOB B paMKax peaju3allid UMU UHIUBUAYaTbHBIX
U TPYMIOBBIX HCCIEIOBATENBCKUX TMPOEKTOB, YTO JACT IIKOJbHUKAM
BO3MOXHOCTh ~ MPUOOPECTH  HABBIK  CAMOCTOSTENILHOTO  pelIeHUs
TEOPETUYECKON MpOOJIeMbl, HaBBIK T'E€HEPUPOBAHUS U OQPOPMIICHUS
COOCTBEHHBIX HJI€H, HABBIK YBAKUTEIBHOTO OTHOIICHUS K UY>KUM UJIESAM,
odopMIICHHBIM B paboTax IAPYrux HCClenoBaTelield, HaBbIK MyOJUYHOTO
BBICTYIIJICHUS TIEpel ayAUTOPUEH, apTyMEHTHPOBAHUS U
OTCTaWBaHMS CBOCH TOUYKU 3PEHHUS.

(DOpMI)I N BUABI ACATCIIbHOCTH.

ucnionb3zoBanne UWKT  (mporpaMMbl-TpeHa)kepbl, TECThl, 3a4€Thl B
AIEKTPOHHBIX MPUJIOKEHUSAX, MYJIbTUMEIUNHBIE MPE3CHTALNN, HAYYHO-
NOMyJIsIpHBIE TIepenaun, (QuIbMbI, OOydYaronue CaWThl, YpPOKH OHJIAiiH,
BUJICOJICKIINH, OHIANH-KOH(EPEHITUH U JIp.);

[IpeameTHblEe OMUMITHATIBI;

opraHu3anus TPEeIMETHBIX 00pa3oBaTEIbHBIX COOBITHH (TIPOBENCHHE
IpEeAMETHBIX JIeKal) IJi1 00y4JarouXxcs;

3HaKOMCTBO ¢ «lIpaBuiamu BHYTpEHHEro pacropsiika oOy4aroumuxcs» 1 B
MOCJEAYIOIIEM UX COOJIIO/ICHUE;



no00p COOTBETCTBYIOIIMX TEKCTOB JUJIsl YTEHMA, 3a7ad JJs peEIIeHus,
poOJIEMHBIX JJI1 00CYKIEHUS B Kilacce,

WCIIOJIb30BaHUE 3aHUMATENBHBIX 3JIEMEHTOB, UCTOPUI M3 KU3HH BEIUKHUX
YYEHBIX, [TUCATENEH,
aHaJIM3 MOCTYIIKOB JIIO/IeH, UCTOPHIl Cy1e0, KOMMEHTApUH K MPOUCXOASAIINM
B MUpE COOBITHSM, HCTOPUYIECKAsI CTIPABKa;

NpOBEACHHUE «Y POKOB MYKECTBAY;

NpUMEHEHHE Ha YpPOKE WHTEPAKTHBHBIX ¢GopM pabOThl  ydaluxcs:
MHTEJUICKTYaIbHBIX, JETOBBIX, CATYAI[HOHHBIX UTP, TUCKYCCH;

I'pynnoBast pabota mwnu pabora B mapax (KOMaHIHOE B3aUMOJEHCTBUE) C
ucnonp3oBanreM WKT u aucTaHIMOHHBIX 00pa3oBaTENbHBIX TEXHOJIOTHH
o0yueHus1, 00eCTIeUnBaAIOIINX COBPEMEHHBIE aKTUBHOCTH 00yYaIOITUXCS;

UCTIOJIb30BAHNE BH3YyalbHBIX O0Pa30B (MPEIMETHO-ICTETHUECKON CpPEeIbl,
HarJsiAHAsl aruTalys MIKOJBHBIX CTEHIOB, MPEAMETHOW HAMpPaBIEHHOCTH,
COBMECTHO MPOU3BOIMMBIC BHICOPOJIUKH 110 TEMaM YPOKa);

BKJTIOYCHHE B YPOK UTPOBBIX MPOIETYP, KOTOPHIE TTOMOTAIOT MMOAIEPKATh
MOTHBAIIAIO JIeTEH K TMONYYCHHUIO 3HAHUK (COLMO-WIpoBas pexXHCcCypa
ypoKa, JICKIUS C 3alUIAaHUPOBAHHBIMHU OIIMOKAMH, CIO)KETHO — pOJICBEIC
UTPBI, 3aHUMATENIbHBIC YPOKU U TSTUMHHYTKH, YPOK - JIEIOBAast UTPa, YPOK —
NyTelIeCTBHE, YPOK  MacTep-Kiacc, YpOK-HUCCICOBaHUE, HAIUYHE
JIBUTaTEIbHON aKTUBHOCTH Ha ypoKax u Jp.);

IpOBEACHNUE YUEOHBIX U yUEOHO-Pa3BIEKATEIbHBIX MEPONIPUATHI (KOHKYpC-
urpa «IIpenMerHslii KpoccBopa», TypHHp «CBOsS HWrpa», BHUKTOPHHBI,
KBECTBI, JIMTEpPATypHas KOMIIO3ULIMUSA, KOHKYPC Ta3eT U PUCYHKOB, OpeiH-
PHUHI, 3KCKypCHs U 1Ip.);

WuauBulyalibHbIE U IPYNIIOBbIE UCCIIEA0BATEIbCKUE IPOEKTHI;

KoHKypChI TPOEKTOB;

y4JacTHe B KOHKYpCaXx, BHICTABKaX, COPEBHOBAHUAX, HAYYHO-IIPAKTUUECKUX
KoH(pepeHuax, Qopymax, aBTOPCKHE ITyOJIMKAIIMM B HW3JaHUSAX BBIIIC
IIKOJIBHOI'O YPOBHS, aBTOPCKHE MPOEKThbl, H300pPETEHUs, MOJYYUBIINE
oO1recTBeHHOE 0JJ00peHUE.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. HaydHble MeTObl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posibp 3KcnepuMeHTa W TEOpUM B IPOLIECCE IIO3HAHMUS IIPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOEKIHUH HAa OCHU CHUCTEMBbI KOOpJMHAT.
Ciio)keHue nepeMenieHU ¥ CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTU KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpPEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctb. [lepron u wacrora obpamenus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSAI0B, LIENIHBIC U PEMEHHBIE NIEpEAavn.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBukeHHsl Teia, OPOIIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOW TOuykH. TeopemMa 00 H3MEHECHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAbHBIX CHJI C M3MEHEHHUEM MEXaHWYECKOW DSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. Illkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KitaneipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHnueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBICHUE. YAEIbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1 MOJTHOM (3aMKHYTOM ) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbikaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBINA TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHHue >IEeKTpOABMXKYyIIeH cuibl. KopoTkoe 3amblkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 kiacce OCyIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHMTHBIX MOJel. JIuHuM MarHuTHOM MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAA CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IJIEKTPOABMKYIIAsS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIIAs  CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOJABMXKYIIEH CHJIbI MHAYKLIUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1ebOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza kosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CWJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBoO, mepenada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaZHUMHbBLE 60IHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JYyYECHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AMArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune nareppepeHunu u 1udpakiny MeXaHn4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIEHUE, NoAspu3anus, Audpakuus, UHTEpPEpEeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTENb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe M ONTHUYEeCKas cujla TOHKOW JiMH3bL. [locTpoeHue uzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MAaKCUMyMOB M MHUHHMYMOB B HMHTep(EpEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AUPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeMAILHOM TEOPUU OTHOCUTEJIBbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKPAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €r0 YACTOTOU. DHEPTHUS
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

HaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpOWCTBA W MPAKTHUUECKOE TPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmenp aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactul. Bomubl e bpoiis. KopnyckynisipHo-BOITHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBIL BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tomsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. TepmosnepHbiii cunTe3. [IpoGiemMbl U TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHWCTBa U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JinemMeHTHI acTPOHOMUM U acTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIa U 3BE3L.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» 11 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U dBoMonnu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUIOKEHUHN I Onpe/ieNieHus MOJIOKEeHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax NesTeTbHOCTH YelIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »>nekTpuueckue SBICHUS B JKUBOM NpHUpoJie, KoJjieOaTeabHbIe
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJIN3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECNEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3yNbTAThl OCBOEHHUS yueOHOTO npeamMera «Pu3nKa» TOIKHBI

OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMH 00YJaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNig;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4)3¢TeTHYE€CKOro BOCIIMTAHMS

3CTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJOTUYECKUX TPOoOIIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh IENU ACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHOKCHHS,
BBISIBIIATG  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAJIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe AeiiCTBUSA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEHICHHS 3a1ad (U3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HAHUS 10 (HU3MKEe B MPAKTHUYECKYIO 00JacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE AIbTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBAaTh JOCTOBEPHOCTh UH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOepeKeHHs, IMpPaBOBBIX M  OTUYECKHUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:
OCYLIECTBJIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U WHIMBUIAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA 10 €€ NOCTHKEHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryjasiTuBHbIE YHHUBepPCAJIbHbIEC yUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIBHOCTh B 00JIACTH
bU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MTPAKTHYECKOH pPabOThI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYaIlMsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX TMPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh NMPUEMBI pedieKcun AJisi OIICHKH CUTYyallud, BIOOpa BEPHOIO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TMpPHU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIIMOHAIBHBIN UHTEJIJICKT, MpeaIoaaraonmn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBAHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JEWCTBOBATH MCXOHSl M3 CBOMX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAILHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K konmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (U3NKH B (hopMUpOBaHUHU
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHash TOYKa, MHEPIMaIbHAs CUCTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUYECKON TEOpUH CTPOCHHS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00bEMa TeJl MPU HarpeBaHUU (OXJIAXKIEHUHN ), TETJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/€e, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/IOB;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexaHWYECKass MOIIMHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEWCTBUA TEIJIOBOIO JBHUTraTessl; MpPHU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONBb3Ys (PU3MYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEeNMYMH, WX OOO3HAYEHUS M EIWHUIIBI; yKa3biBaTb (DOPMYIbBI, CBA3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMUupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpruu, 3aKOH COXPaHEHUsS HWMITYJIbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHECHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHS UX O€30MMAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpadHKOB, JIeJaTh BBIBOJIBI IO pe3yiIbTaTaM HCCIICIOBAHNUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiatb pacuy€THhIE 3aJa4d C SBHO 3aJlaHHON (M3UYECKOW MOJeblo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOUMBIE ISl €€ peIleHUs, MPOBOAUTH PAcu€Thl U OLICHUBATh PEATBHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHON M HAYYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JIsI COXPAHEHHS 3I0POBbSI U COOJIOJICHUSI HOPM JKOJIOTMYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xoniy obyuenus B 11 kJjiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3NKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUI 3aps, JIyd CBETA, TOUYECUHBIH UCTOYHUK CBETA, siCpHas
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHA U KBAHTOBOW (DU3UKH: DJICKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, IPSAMOJIMHEMHOE pPACIPOCTPAHEHUE CBETA, OTPA)XEHUE, IPEJIOMIICHUE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
PaIuOaKTUBHOCTB;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps], CHJIa TOKA, SJIEKTPUUYECKOE HANPSIKEHUE, IJECKTPUUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsAll W CHjla TOoKa B IIpolecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMyIbl, CBS3BIBAIOIIME JAHHYK (U3UUECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIep, NPU OINUCAHUM TMPABHIBHO TPAKTOBATH (DU3UUYECKUM CMBICT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3UMYECKUE MPOIECCHl U SBJICHUS, UCIOIL3YA (PU3MUECKUE
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODiHIITEeHHA s doTodddekTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu dTOM pa3indaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY H3 MPEMAJIONKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIb30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPH MPOBEACHUH WCCIICOBAaHUHN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJu3a YCIOBUA 3a/1auu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/cTaBleHuss yueOHON U HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, NOJTYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
uist o0ecrieyeHus: 0€30MacHOCTH MPU OOPAILEHUU € MPUOOpPaAaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PalUMOHAIBHO paclpeAensiTe OOf3aHHOCTU U
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesl
Paznen 1.OU3UKA U METO/IbI HAYYHOTI'O IO3HAHUS
bubmmoreka [{OK
2
11 ®u3KKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 0 0 httns://m.edsoo.ru/7FA1bF72
Hroro mo paszuaeny 2
Pa3znea 2.MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemariia ° 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuka ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpAaHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7F41bf72
Hroro 1o paszueny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnunoreka [JOK
' @dazoBbIe NEPEXOJIbI https://m.edsoo.ru/7f41bf72
3.4 0
HUroro mo pazueny 24
Pa3nen 4.9JIEKTPOJIMHAMHUKA
4.1 DIEKTPOCTaTHKA 10 0 1 bubmiorexa LIOK

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

42 [TocTosHHBIM nekTpuyeckuil Tok. Toku B 12 bubmuoreka [IOK
pa3JIMYHBIX Cpelax https://m.edsoo0.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KosnuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudgpossbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC P ;KTH%CKHe oOpa3oBaTe/ibHbIE
padoTsI padoThbI pecypeI
Paznen 1.2JIEKTPOJIMHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuotexa [JOK
1.1 11 1 3
VHITYKIHS https://m.edsoo.ru/7f41c97c
Hroro mo paszuaeny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHiuTHbBIE 9 0 1 bubnuoreka [IOK
' KojieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKHe U JIEKTPOMArHuTHBIE 5 1 0 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrruka 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo paszueny 24
Pasnen 3.0CHOBBI CIIEHIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OCHOBBI CIEMATIBHON TEOpUH 4 1 0 bubnuorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszueny 4
Pa3znea 4 KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTBI KBAHTOBOW ONTHKH 6 0 0 htts://m.eds00.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpocrue atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE /1O ° 0 0 https://m.edsoo.ru/7f41c97c
Hroro 1o pasueiny 15

Pa3pea 5.9JIEMEHTBI ACTPOHOMHUU N ACTPOPU3UKH



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

bubnuoreka [IOK

5.1 DNEeMEHTBI aCTPOHOMHUU U aCTPOPU3UKU 7 https:/m.edsoo.ru/7f41c97c
HWroro mo pasueny 7
Paznen 6.0bOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0wuiarolee MOBTOPEHHE 4 Et?rfs?ﬁr?fggggr?/%f A1c07¢
Hroro 1o pasueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
No KoJsnyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero | KOHTpOILHBIE INpakTuyeckue | 00pa3oBaTeJbHBIC
padoTsbI padoThI pecypcebl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuotexa [JOK
METO/IbI TO3HAHUS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Pous 1 MecTO (pusuku B hopMUpPOBAHUNA
2 COBPEMEHHOMN ga HOWU K(z IT)I/IHIf; MHDA, B 1 bubmmorexa LIOK
P N v p vp i https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOICH
Mexannueckoe apmkenre. OTHOCHTEILHOCTD
3 MexaHu4decKoro JBwkeHus. [lepemenienue 1 bubmorexa LIOK
) ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTh, YCKOPEHHE
4 PaBHOMEpHOE IPSIMOIUHENHOE IBIKEHHE 1 bubmiorexa LIOK
p P o https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE IBHIKEHIE 1 bubmiorexa LIOK
yerop p o https://m.edsoo.ru/ff0c372e
5 CBoboaHoOe masienre. Y CKopeHue CBOOOTHOTO 1 bu6moreka [IOK
najacHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. prxenue 1 bubnuoreka [JOK
MaTepUaIbHON TOYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
Macca Tena. Cuna. IIpuHIHI CYIIEPIIO3UITNHA
8 cuil. Bropou 3akoH HI}),IOTIéHa ?12 b ’ 1 bubmiorexa HOK
’ P . A https://m.edsoo.ru/ff0c3be8
MaTepHaIbHOW TOYKU
IIpuanun otHocuTenpHOCTH I anuies.
9 I/Iie HI/IaJ'ILHLIe CHCTEMBI oTcueTa. [lepBhIii 1 Bubmzorexa LIOK
Pl - Hep https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
10 Tperun 3akoH HproTOHA 1711 MaTEpUAIIBHBIX 1 bubnuoreka [IOK
TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTeHUs. Cuia TSKECTH. bu6mmoreka [JOK
11 1 _
IIepBast KoCMUYECKasE CKOPOCTh https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

bubnuoreka [IOK

12 Cuia octu. 3akoH ['yka. Bec Tena
yipyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadppunment tpenus. Cuna
13 cor OTEIBJIGHI/I?I i (11)/1(1)IIBI/I)KCHI/II/II) TeNa B bubnmorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTH WJIH Ta3e
[TocrynarenbHO€ U BpanaTeIbHOE JBUKEHUE
14 a0COJIIOTHO TBEPJOTO Tesia. MOMEHT CHUIIBI. bu6mmoreka [{OK
[liievo cusbl. YciioBUsi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepHaTbHONW TOUYKH, CUCTEMBI
15 MaTepHualIbHBIX ToueK. Mmmynbe cuibl. 3akoH bubnuorexa [JOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBHOKCHHE
PaboTa u momHOCTS cuibl. Kunetnaeckas
16 SHEPTHsI MaTepHAIbHOW TOUkHu. Teopema 00 bubmorexa LOK
P p NS P https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTU
[TorenumansHas sHeprus. [loreHuuansHas
17 SHEPTHsl ynpyro neGopMupoBaHHOU bubnuoreka [IOK
npyxuHbl. [loTeHmanbHas 3neprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnManbHbIe U HEMOTEHIIUAIBHBIE CUJIBI.
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUII C
P . bu6mmoreka [JOK
18 M3MEHEHHEM MEXaHUYECKOU SHEPTUU CUCTEMBI _
- https://m.edsoo.ru/ff0c478c
Tes. 3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPruu
Jlaboparopnas pabota «lccrnenoBanue cBsi3u
19 paboThI CUIIBI C K3MEHEHHEM MEXaHUUYECKOMN
SHEpPTruM Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KI'YTa»
20 KonTtponsHas padota no teme «Kunematuka. bubnuoreka [IOK
Jlnnamuka. 3aKOHBI COXPAHEHHUSI B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- bubnmoreka [JOK

KHHETH4eCKO Teopuu. bpoyHoBCKOe

https://m.edsoo.ru/ff0c4dc2
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nskenue. Auddysus

XapakTep ABUKEHUS U B3aUMOJICHCTBUS

22 4acTHI] BemecTBa. Moenu CTpOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI
23 Macca monekyn. KonuuecTBo BeliecTsa.
[Tocrosinnas ABoraapo
24 TemnmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [Hkana remmneparyp Llenbcus
o5 Uneansusiii ra3 8 MKT. OcHOBHOE ypaBHEHHE bubnuotexa [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHasI TeMIiepaTypa Kak Mepa cpeaHei
26 KUHETUYECKOH DHE f")I/II/IyJI;)BI/I)KeHI/IﬂpMOJl'I)eIf 11 bubmorexa LIOK
p . Y https://m.edsoo.ru/ff0c511e
YpaBaenue Mengeneena-Kinanelipona
27 3akoH [lanpToHa. ['a30BbIE 3aKOHBI
JlaGopaTtopHnas pabota «lccnenoBanue
28 3aBUCHMOCTH MEXy TTapaMeTpaMH COCTOSHUS
pa3peKeHHOTO Ta3ay
H3omporiecchl B UI€alIbHOM ra3e u ux bu6moreka [IOK
29 _
rpaduvIecKoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprusi TepMOAMHAMUYECKON
30 CHCTEMBI U CIIOCOOBI €€ M3MECHCHUSI. bubnuoreka [JOK
KonuuecTBo TemoTe u padota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJEALHOTO raza
31 Buapl Temonepenaun bubmiorexa [IOK
8 pedl https://m.edsoo.ru/ff0c5c36
Y nenbHast TEMNIOEMKOCTh BEIIECTBA.
32 K(I)[J'H/I‘ICCTBO TEIUIOTHI IPU T:ll'IJIOHe enaue bubmorexa LIOK
. p p ’ https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mpoliecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolieccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTh npoieccoB B Ipupoe. bubnuorexa [IOK

BTOpOfI 3aKOH TCPpMOJUHAMUKN

https://m.edsoo.ru/ff0c6230
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35 [Tpunnun nevicteus u KII/ TermoBoi bubmuoreka [IOK
MaIlHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKoJIoTHYeCcKHe IPOOIEMbI TEIUIOHEPTETHKH
38 O06o06maromuii ypok «MoJtekyisipHasi (Pu3HKa. bubmmoreka [JOK
OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o teme
39 <<MOJ'IpeKyJ'ISIpHESI ¢usnka. OCHOBBI bubnmorexa LIOK
) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuorexa [JOK
Hcnapenue u kureHne https://m.edsoo.ru/ff0c63b6
a1 AOcCo0THAs ¥ OTHOCHUTEIIbHAS BIIAXKHOCTH bu6moreka [IOK
BO3ayxa. HaceleHHbI nap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucrannmueckue u
42 amopdHbIe Tena. AHU30TPOITHSI CBOWCTB bubnuoreka [IOK
KpHCTaIOB. JKuJIKHe KPUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTePHaIbI
43 [InaBnenue u kpucTaM3anus. Y aeiabHas bubnuoreka [IOK
terioTa rasyeHus. CyonuManus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 YpaBHEHHE TEIJIOBOrO OajaHca https://m. edsoo.ru/f0c6820
45 DIIeKTpU3aIus Tell. DNEKTPUUECKUN 3apsi/l. bubnuoreka [JOK
JIBa BHJIa SJIEKTPUYECKUX 3apsI/I0OB https://m.edsoo.ru/ff0c6bcc
IT
4 | nomympomommc. axon coxpacus Bu6miorera LIOK
YNPOBOZ ) p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsjia
47 B3aunmoneuncrsue 3apsnoB. 3akoH KynoHa. bubnuoreka [JOK
To4eUHBbIN IIEKTPUYECKUU 3apsif https://m.edsoo.ru/ff0c6ce4
Hanpsik€HHOCTB 2IEKTPUUECKOTo TOJIS. Bubmorexa [IOK
48 [IpuHIMT Cymeprno3uIuu IEKTPUUECKUX

nojey. JIMHUK HanpsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2
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49 Pabota cui 31eKTpOoCTaTHUECKOTO OIS, bubnuorexa [JOK
[Torenuman. Pa3HOCTh NOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKHN U JUDIIEKTPUKH B

50 BHIZDKTPHOCTaTI/I‘-IGIéKOM HOI;IC. Husnextpudeckas bubnmorexa LIOK

https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bu6mmoreka [{OK

ol OnexkrpoeéMkocTb. Konnmencarop https://m.edsoo.ru/ff0c7126

52 DNEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. bubnuoteka [JOK
DHeprus 3apsH>KeHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHnast pabota "U3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa'

[IpuHIHN NENCTBHS U IPUMEHEHHE

54 KOHJICHCATOPOB, KOMMMPOBAJILHOTO amnmapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATHYECKAS
3amuTa. 3a3eMIIeHIe AIEKTPOonpruOopoB
DIJIEKTPUYECKUI TOK, YCIOBHUS €r0

55 cymectBoBanus. [loctostHabIl TOK. CHita
toka. Hanpsbxkenune. ConpoTuBiieHne. 3aKOH
Oma 114 yJacTka 1enu
[TocnenoBarensHOE, TapauieIbHOE,

56 CMEIIIAHHOE COEAMHEHUE MPOBOIHUKOB. bubnuoreka [JOK
JlaGopaTtopHas pabora «3y4yeHue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOBY

57 PaGoTta 1 MOILITHOCTB AJIEKTPUUECKOTO TOKA. bubnunoreka [JOK
3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpudeckoii nenu. Kopotkoe 3ambIkaHue.

58 Ha6011)3aTopHa;1 pI;60Ta «I/E.MepeHHe S/C bubmiorexa [IOK

https://m.edsoo.ru/ff0c7ae0
HMCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBIICHHUSI»
59 DNEeKTpOHHAs MPOBOJAUMOCTb TBEPBIX

METaJIJIOB. 3aBUCUMOCTh COITPOTUBJICHHA
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METaJJIOB OT TEMIIEPATYPBHI.

CBepXIpoOBOIUMOCTh
60 DneKTpuyecKuu TOK B Bakyyme. CBoUCTBa 1
AJIEKTPOHHBIX ITYYKOB
Ilo OBO , UX COOCTBEHHA
61 | npuwecnan nposojmiocts, Caoricraa p—n- | 1 uGnorea LIOK
' https://m.edsoo.ru/ff0c84ae
niepexoja. [loyrynmpoBoTHUKOBBIE TPHOOPHI
35 -
o | Sl ponon B 10K
P ’ P https://m.edsoo.ru/ff0c82ba
JUCCOITHAIUSA. DIICKTPOJIH3
DIEKTPUUECKUH TOK B Ia3ax. ] Butmotexa LIOK
63 CaMOCTOSTETHHBIW U HECAMOCTOSITSIILHBIH 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Mosaus. [1nasma
DneKTpuYecKrue MpruOOpPHl U YyCTPOMCTBA U
64 npamﬁqecxoe HpI/II)MeHgHI/Ie }hszHna - 1 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
N bubnuorexa [JOK
1
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY https://m. edsooru/ff0c88be
KonTtponsHas padoTa o teme
66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AJIEKTPUUECKUN TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBubIil ypok. O600maronuii ypox mo 1 bubnuoreka [JOK
teMaMm 10 knacca https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maomui ypox 1o 1 bubnunoreka [JOK
teMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe I poBbIE

Ne
Tema ypoxa Kontpoasnbie | Ilpakrtuyeckne | 00pasoBaTe/bHbIE
n/n Bceero
padoTsbI padoThI pecypcobl
[TocTOsIHHBIE MarHUTHI U UX B3aUMOJECHCTBUE.
1 MarnuTHoe noJie. BeKTop MarHuTHOM 1 bubmorexa [JOK
) . https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHIA MarHUTHOW WHTYKITUN
MarnuTtHoO€ 10Jie TPOBOIHUKA C TOKOM. OTIBIT
2 Dpcrena B3aHMOH§ﬁCT§/Ie IIPOBOJHUKOB C 1 bubmmorexa LIOK
p ' p https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabota «3ydyeHue 1 1 bubnuorexa [JOK
MAarHUTHOTO TMOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C
4 tokoM. Cuiia Ammiepa. Jlaboparopnast pabota 1 1 bubnuotexa [JOK
«HccaenoBanne JeUCTBUSA IOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOM»
elficCTBHE MarHUTHOTO MOJIS Ha JABHX cs
5 3Z[a sDKEHHYIO yacTuly. Cuiia Hoﬂeﬁuﬁ?gom 1 bubunorexa LIOK
P yro Y. p ) https://m.edsoo.ru/ff0c9df4
cuinbl JlopeHia
DOnexTpoMarHuTHast UHAYKus. [ToTok
6 BEKTOpa MarHUTHOW uHAYKIuu. IJ1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes
7 JlaboparopHas pabota «lccrnenoanue 1 1 bubnuoreka [JOK
SIBJICHUS! DJIEKTPOMArHUTHON MHAYKLIAN)) https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTD. SIBIEHHE CAMOMHAYKIUH.
3 O/J1C camonHAyKIIMU. DHEPTUsS MATHUTHOTO 1 bubnuoreka [JOK
IIOJISI KATYILIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
1noJje
9 TexHuueckne ycTpoicTBa U UX NPUMEHEHHUE: 1

NOCTOSIHHBIC MAI'HUTEIL, 3JICKTPOMAIr'HUTHI,
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AJIEKTPOABUIATENb, YCKOPUTEIIN
2JIEMEHTAPHBIX YaCTHL, UHIYKIIMOHHAs [1€Yb

10 O6o06maromuii ypok «MarHuTHOE TOJIe. bubnuorexa [JOK
DNeKTpOMarHuTHasE WHIYKIIUS https://m.edsoo.ru/ffOcab82
11 KonTtponeHas pabora o Teme «MarHuTHoe bubnuorexa [JOK
1oJjie. DJIEKTPOMArHUTHAS WHTYKITUS) https://m.edsoo.ru/ffOcad58
CB00OOHBIE MEXaHUYECKHE KOJICOaHUSI.
INapmonnueckue konedanus. YpaBHEeHHE bubnuorexa [JOK
12 o :
rapMoOHHUYeCKHX Kojiebanuii. [IpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEPTUH
JlabopaTtopHnas pabota «lccnenoBanue
13 3aBHCHMOCTH TIEPHO]Ia MaJIBIX KOJIeOaHMi
rpy3a Ha HUTH OT JJIMHBI HUTH ¥ MacChI
rpy3a»
Konebarenbubid kKoHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHbIE KOJIeOaHUs B UACATLHOM
14 KOJ'IG6IE)1TGJ'IBHOM KOHTYDE AHaJ'IOFI/IfI MEXKT bubunorexa LIOK
ype. Y https://m.edsoo.ru/ffOch820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJIeOaHUSAMHU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 3Hep rI/}III/I B UCAIILHOM KOJ‘IC6aTIC)J'II>HOM bubmiorexa LHOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMKX KOJIeOaHUIX.
BoinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubnunoreka [JOK
16 _
Pe3onanc. BeiHyX1eHHbIE 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJIeOaHus
[IepemennbId TOK. CHHYCOMAABHBIA
IIEpEMEHHBIA TOK. MOIIHOCTB IIEPEMEHHOTO bubnuoreka [JOK
17 N :
TOKA. AMIUTUTYIHOE U JEUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAQUYEHHME CUJIbI TOKA U HANPSKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u

MOTpeOJICHNE AIIEKTPUIECKOM SHEPTUH
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VYeTpoicTBO U MPAKTUUECKOE PUMEHEHHE

bubmuoreka [IOK

1
9 SIEKTPHHECKOrO 3BOHKA, TeHepaTopa https://m.edsoo. ru/ff0cc324
MEPEMEHHOTO TOKA, JIMHHUIA dJIEKTponepeaad
DKOJIOTUYECKHE PUCKU TTPU TIPOU3BOJICTBE
20 anekTposHeprun. Kynbrypa ucronbp30BaHus
AIIEKTPOIHEPTUHU B TIOBCETHEBHOW KHU3HH
MexaHWueCK1e BOJTHBI, yCIOBHS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuorexa [JOK
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tomepeunsie ¥ MPOAOTBHBIE BOJHBI
3Byk. CKOpOCTh 3ByKa. ' pOMKOCTb 3BYKa. bubnuorexa [JOK
22
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DIIEKTPOMAarHUTHBIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. [lIkana 3eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [TpuHIIMTIBI PAHOCBSI3U U TEICBHICHHUS.
PazButue cpencts cBsa3u. Panuonokamus
bu6moreka [IOK
25 KonTtponsnas padota «Konebanus v BOTHBD https://m. edsoo,ru/ffOCC6fS
[IpsimosmHENHOE pacIpOCTpaHEHHUE CBETA B
26 OII[)HO OJTHOH C eI[Iz: ch)qeqfll)mﬁ WCTOYHUK bubanorexa LIOK
p peae. https://m.edsoo.ru/ff0cd350
ceerta. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAXKECHUS CBETA.
27 HOI(ZT OCHHE N300paKEHUH B l'IiJ'IOCKOM bubmiorexa LIOK
P p https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue cera. [losHOE BHyTpeHHEE
28 0Tp axxenue. [IpenensHbIN yrodl nzg{oro bubanorexa LIOK
p P yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n306pakeHuil B JIMH3E. bubnuorexa LIOK
30 . :
DopMyIia TOHKOH JIMH3BL. Y BEIUYECHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JIaGopatopHas pabota «VccienoBanue
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CBOMCTB M300paKEHUH B JIMH3aX)

Hucnepcus cseta. Cll0KHBII cocTaB 0€10r0

32 ceera. LIBer. JlaboparopHas pabota
«HaOnroieHne TUCTIepCUU CBETa
WuTepdepenmms cBera. Judpakius cera. bubnuorexa [JOK
33 N :
Hudpaxiponnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TontepeunocTts cBeTOBBIX BOJH. [lomsipusanus bubnuorexa [JOK
CBETa https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue mpuOOphl U YCTPOUCTBA U
YCIIOBHUS WX 0€301aCHOTO TPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH KITACCHISCKON
36 MI;XEIH;KI/I %OCT JIATHl CHELUAIIBHOW TEOPUU bubumorexa LIOK
) Y p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. bubnuorexa [JOK
3ameyieHre BpeMEeHH M COKpAIEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJbC PEISITUBUCTCKON
38 ‘IaCTII)/I bl CBﬂzby Macfm C DHEpTUEH U bubmorexa HOK
HBL p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
39 KonTtponpHas padota «Ontuka. OCHOBBI bubnuoreka [IOK
CIICLIMATIbHON TEOPUU OTHOCUTEIHLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. Dopmyna [Inanka. Jueprus u bubnuoreka [JOK
40 -
UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel6
a1 OTtkpeITHE U HccienoBanue Gporodddekra. bubnuorexa [JOK
OnbiThl A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddekra. YpaBHEHHE
42 BH"HmTeI(E"Ha nn(lzi(b(bOToa(b(geKTa «KpacnHas Eubmorexa TOK
- CBP https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JNasnenue ceera. Onbitel [1. H. JIeGenena. bubmuoreka [JOK
XHUMHYeCKOe JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texnudeckue yCTpONUCTBA M MPAKTUYECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJATUHK,

COJIHCYHas 6aTape${, CBETOJHO/[



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
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

Pemrenue 3aga4 mo reMe «IeMEHTHI

bubmuoreka [IOK

45 KBaHTOBOU ONTHUKW https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTel Pezepdopna

46 1o Haccesleo a-gactuil. [Tnanera Ha;) bopt bubnmorexa LIOK

p ' P https://m.edsoo.ru/ff0d091a
MOJIEJIb aTOMa
bu6mmoreka [IOK
47 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
Hznydyenue u norjonieHue (PoToHOB MpU
48 e ey;o € aToMa ¢ oniloro q)OBHSI 9Hepr1/n/1 Ha bubnmorexa LIOK
PEXO A P p https://m.edsoo.ru/ff0dOafa
Opyroui. Buasl criektpos
BonanoBsie cBorcTBa yacTuil. BoHbI e
49 bpowis. Kopmyckyst Ho-BIgJIHOBOI/fJIJ1 aJTu3M bubmorexa LJOK
p - NOPIYCKYIIAP M ' https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE W BBIHYXICHHOE H3TyICHUE
OTKpBITHE PATUOAKTUBHOCTH. OMBITHI
50 Peag) o )12 1?0 OIIPEIEIIEHNIO COCTaBa bubumorexa LIOK
pOOp p https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITYYCHUS
CaowucTsa anbda-, 6eTa-, raMMa-u3Iy4eHusl.

51 BrustHue pagmnoakTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

52 Anbba-pacniag. DNeKTPOHHBIW U bubnuorexa [JOK
MMO3UTPOHHBIM OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
W3ITy4YCHHE
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusid peaktop. [Ipodnemsi, bubnunoreka [JOK

53 _

MEePCIEKTUBBI, SKOJIOTHYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU DHEPTETUKH
DJieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpoHA. MeToabl HAOMIOACHUS U
54 PErucTpalyy 3J€MEHTAPHBIX YaCTHII. bubmuoreka [JOK

Kpyraslit cton «@yH1aMeHTalIbHbIE
B3auMOJIeUCcTBUs. EnquHCcTBO prusmueckon
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38



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

55

Bun 3Bé3an0r0 HebGa. Co3Bes3nus, sipKue
3BE3/IBI, INTAHETHI, UX BUAUMOC JBHKCHHC.
CoJiHeyHas cucreMa

56

Coumnne. CoyiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTHKHU.
3BE3/1bI ITABHOW TIOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anakTukn. YepHbIE ABIPHI B
AJlpax raJlaKTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PeTukTOBOE M3ITyUEHHUE.
MeraraiakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON M ATHYECKOM
chepax esTeTbHOCTH YEIIOBEKa

63

O6o06maromuii ypok. Ponbs 1 mecto ¢pusuku u
ACTPOHOMHH B COBPEMEHHOW HaY4HOM
KapTUHE MHUPa

64

Ob6o6maromuit ypok. Ponb pusnueckoit
Teopuu B GOPMHUPOBAHHUH TIPENICTABICHUI O
(bu3MUECKON KapTHHE MUPa

65

O6o6maromuit ypok. Mecto ¢uznyeckoi
KapTUHBI MUPa B 00LIEM PSAY COBPEMEHHBIX




€CTECTBEHHO-HAY4YHBIX NIPEACTABICHUM O
IIpupoJie

PesepBHBbIl ypok. MarautHoe noJe.

66 DNEeKTpOMarHuTHAast MHIAYKLUS 1
67 Pe3epBHbIi YPOK. Onrtuka. OCHOBBI 1
CHEIMaIbHOM TEOPUH OTHOCUTEIBHOCTH
68 Pesepnbiit ypok. KBanroBas ¢usuka. 1 bubnuorexa [JOK
DJIEMEHTHI aCTPOHOMUU U aCTPO(PHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. ®usuka, 10 kinace/ Msikumies I'.41., byxosies b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemenue»

2. ®usuka, 11 kinacce/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemienue»

3. PeimkeBud A.IlL. - COopHUK 3a1a4 1o pusuke

4. CoopHuk 3a1a4 1o ¢puszuke nox pea. Cremanooii [.H.

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. PermkeBuu A.Il. - CoopHuUK 3a/1a4 110 hU3UKE

N

. Coopruk 3ama4 no pusuke noxa pen. Crenanosoit I'.H.

3. KoBrynosuu M.I'. - Jlomaminuii 3xkcriepuMenT 1o ¢usuke 7-11kmaccol
4. Jlanuna N.A. - 100 urp o ¢pusuke

5. Jlanuna W.41. - BaeknaccHas pabora 1mo ¢pusuke

6. Hecrannaptasie ypoku ¢usuku, coct. boOposa

7. OpexoB B.II., YcoBa A.B. - MeTtonuka npenoaaBanus pu3nKu

8. llaranmos B.®. - ®us3uka Ha BCIO )KU3Hb

9. Cemke A.U. - HecTranmapTabie 3a7a4n 10 HU3HKE



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. https://lesson.academy-content.myschool.edu.ru

2. https://eqe.sdamagia.ru/

3. https://www.yaklass.ru/

4. https://school.novsu.ru/ nucTaHIMOHHBIC KYPChI, pa3pabOTaHHBIC YUUTEIIIMU

¢uzuku MAOY «'umnazus «crox» Tuxonosoit 1.B., Kyzmuu C.C.


https://lesson.academy-content.myschool.edu.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/‌
https://school.novsu.ru/

5. https://school.novsu.ru/

6.

7.

8. IMCTaHIMOHHBIE KYPChl, pa3paboTaHHble yuuTenasiMu puzuku MAOY

«I'mmuazus «Mcroxk» Tuxonosoit U.B., Ky3zmuu C.C.


https://school.novsu.ru/







