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[Iporpamma 1o ¢Qusnke 0a30BOr0 ypOBHS CpPEIHETO0 YPOBHS OOIIEro oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXKEHMH M TpeOOBAaHMHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBatensHON nporpammbl deneparyn, npeacrasienHo B PI'OC COO, a takxke ¢ yu€Tom
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHIEIIMU MPENOJaBaHUs Y4eOHOTO
npeamera «Pusuka» B oOpazoBaHMM opraHuzanuii Poccuiickoit ®deneparuu, peaan3yronmx
OCHOBHbIE 00pa30BaTeNIbHbBIE TPOTPAMMBI.

Copepxanuie mporpamMmsl 1o ¢pu3NKe OPUEHTUPOBAHO HA CTPAHULIbI €CTECTBEHHO-HAYYHOMN
KapTuHbl Mupa ydarmmxcs 10—-11 kmaccoB mpu oOydeHuM ux ¢usnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JESTEIbHOCTHOTO KOHTeKcTa. [I[porpaMMa 1o (u3uke COOTBETCTBYET
tpeboBanusiM ®I'OC COO kx eBpONeHCKUM JHMYHOCTHBIM, MPEAMETHBIM M METanpeIMEeTHBIM
pe3ynbTaTtaM oOydeHUs, a TakKe 00ecreunBaeT HEOOXOAUMOCTh PeaTu3alluu MEXITPEAMETHBIX
cBsizel (PU3HMKH C €CTEeCTBEHHO-HAYYHBIMHM y4eOHBIMU MpeaMeTaMu. B kauecTBe OCHOBHOM LieH
u3ydeHus: (u3ukum Ha OOIIeM YpOBHE CpENHEro oO0pa3oBaHMs, NPHUBEAEHBI CIEAYIOIINE
pe3ynbTaThl U3Y4YeHHUS Kypca (QU3MKH: JMYHOCTHBIE, MeETalpeaMeTHbIe, IpeAMEeTHble (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e IlpuBogsTcs pe3ynabTaTbl OCBOCHHS Kypca (pu3MKKM Ha 0a30BOM ypOBHE, B TOM YHCIE
IpeMETHBIC PE3YJIbTaThI 10 TO1aM 00YUYEeHHUS;
e conepxkaHue yuyebHoro npenmera «Puznkay 1o rojgam ooydeHusl.

Odus3nka Kak Hayka o HauOoiee OOIIMX 3aKOHAX MPUPOABI, NPEACTAaBICHHAs B BUJC
cucTeMbl OOy4YeHHsI TpeIMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIag B 3HaHHUI 00
okpyxkaromem wMupe. [IIkonpHbIT Kypc (PU3MKH — CHCTEMOOOPA3yIOIIMH i1 €CTECTBEHHO-
HAy4YHBIX MPEIMETOB, IOCKOJIbKY (HU3NYEeCKHe 3aKOHbI MCXOJIAT U3 OCHOB MPOIECCOB U
HaIpaBJIECHUH, M3y4aeMbIX XUMUH, Oounooruu, buznIecKoit reorpapuu u
acTpoHoMuu. Mcrionp30BaHue M aKTUBHOE TpUMEHEHHE (U3MUECKUX 3HAHWM ompesenser
XapaKkTep W pa3BUTHUE MEPEIOBbIX TEXHOJIOTUN B OOJIACTU SHEPreTUKU, TPAHCIOPTAa, OCBOCHUS
KOCMOCa, TOJIy4€HUS HOBBIX MAaTE€pPHaJOB C 3aJaHHBIMU NPUHIMIAMH U Jpyrux. M3yueHue
(¢U3UKM BHOCUT OCHOBHOM BKJAaJ B METOJAbl €CTECTBEHHO-HAYYHOH KapTUHBI MHPA
00yJaromuxcs, B METOJax YMEHUN MPHUMEHATh Hay4YHbIE METOMABI MMO3HAHUS NP BBINOJIHEHUH
UMH HAay4YHBIX UCCIIECOBAHUI.

B ocHOBY kypca ¢u3uku Ju1si YPOBHS CpEIHEro 0O0IIero 00pa3oBaHus 3aJI0KEH Al UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOCHUS.

Hoesn xopowa . B COOTBETCTBHH C €€ KypCOM SIBJISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaibl U3 BCEX Pa3/enoB (HU3UKHU, BKIIOYAs BOMPOCH KaK KJIACCUYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu . B cOOTBETCTBUU € MaTepHallaMH Kypca (HU3UKU, 00beTUHEHHBIMU
BOKpPYT (pu3mueckux Tteopuil. Benqymmm B Kypce SBIAIOTCA MPEACTABICHHUS O CTPYKTYPHBIX
CJIOSIX MaTE€PHH, IPUPOIBI U MOJIS.

Hoesn eymanumapuzayuu . Ee peanuzanus npeanonaraeT MCHOJIb30BaHUE T'yMaHUTApPHOTO
noTeHuuana (U3n4ecKoil HayKu, OCMBICTICHHE CBSA3HM Pa3BUTUSL (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPOoOieMaMHu.

Hoes npuxnaonoi wuanpasnennocmu . Kypc ¢u3uku mnpeanonaraer 3HAKOMCTBO C
IMIUPOKUM KPYTOM TEXHHYECKHMX M TEXHOJOTHUECKUX TEXHOJOTHH, H3YyYCHHBIX TEOpUH H
HHEPTeTHKH.



Hoess oxonoeuzayuu peannsyercss TOCPEICTBOM BHECCHHS JIIEMEHTOB COJICpIKaHUS,
MOCBAUIEHHBIX 3KOJOTMYECKHM MPOoOJieMaM COBPEMEHHOCTH, BIUSHUS PAa3BUTHUS M TEXHOJOTHH,
a TaKkke 00CYXIeHHs TPOOJIEM pa3yMHOT0 MPUPOIOTIONIB30BAHMS U 0c000i 6e30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE cpelHero oOIiero oOpa3oBaHMSA
SABISAIOTCS (pU3MUecKue Teopuu (GopMHpPOBAHUE TPEACTABICHHBIX O MOCTEICHHOM IOCTPOCHUHU
(GU3NIECKUX TEOPHA, POTUKOB (DyHIaMEHTaIbHBIX 3aKOHOB M MPeoOpa3oBaHUil B COBPEMEHHBIX
NPEICTaBICHUAX O MPHUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHM, U ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX TCHJICHIIMI U TPOLIECCOB).

CHCTEeMHO-TIEITETFHOCTHBIN MOAX0]] B Kypce (PH3UKN pean3yeTcst MPEexXe BCEro 3a cueT
OpraHu3allui KCIEPUMEHTAIBHON AedaTenbHOCTH oOydaronuxcs. [ 6a3oBoro ypoBHs Kypca
(U3UKK — 3TO HUCIOJIb30BAaHUE CUCTEMbI (DPOHTANBHBIX MOCIEJOBATEIBHBIX 3KCIIEPUMEHTOB U
71ab0paTOPHBIX paboT, KOTOPBIE B IporpaMMe 1o (u3uKe 00BEAMHEHBI B 00IIEM CITUCKE YICHHIA
NpakTUYeCKUX paboT. BeiieneHne B yka3aHHOM IepeyHe JabopaTOpHBIX padoT, MPOBOIMMBIX
JUTSE KOHTPOJISL U HAOJIO/ICHUS, OCYIIECTBISIETCS YUaCTHHKAMH 00pa3oBaTeIbHOTO Tpoliecca Ha
OCHOBE IUIAHUPOBAHUS W OCHaIeHUs KaOuHeToB ¢Gu3uku. [Ipu 3TOM OOYy4YCHHIO BIAJACHHUIO
OXPaHOW TPHMEHSIOTCS METOJbI TMPOBEICHHS OTOJHUTEIBHBIX H3MEPEHHU, HCCIIeIOBAHHE
3aBUCUMOCTEH (DU3MYECKIX BEJIMYMH U MIOCTAHOBKA OMBITA B PAMKaX MPEAIOKEHHBIX THITOTE3.

Bonbmioe BHUMaHKE yAeNseTcs pEeIIeHUI0 PacyETHBIX M KauyeCTBEHHBIX 3ajad. [Ipu sTom
JUIs pacyéra MPUOPUTETHBIX 3a/1au SBISIOTCS 337a4yMl C SIBHO 33JJaHHON (PU3UYECKON MOJEbIO,
MO3BOJISIONIECH TMPUMEHSTh U3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH, KaK M3 OJHOIO pasjelna
Kypca, TaK M HUHTETPUPYs 3HAHHUSA M3 pa3HBIX pa3iesioB. s TakuX NPUOPUTETHBIX 3alad
SIBIISTIOTCSI 3a/IaHUSl 110 OOBSCHEHHWIO TMPOTEKaHWs (PHU3MUYECKUX TEHACHIMA W TIPOIECCOB B
COBPEMEHHOM >KM3HHU, TpeOyromue BbhIOOpa (PU3WYECKMX MOJENEH I CUTyalluid MPaKTUKO-
OPUEHTHPOBAaHHOT'O XapaKTepa.

B coorBerctBum ¢ T1peboBanmsiMu DPI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrieueHno Tporecca 0a30BOr0 ypoBHA Kypca (U3MKKM Ha YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHusl HEOOXOAMMO OOydaThCsl B YCJIOBUSAX MPEIMETHOTO KaOMHeTa (PU3UKU WM B
YCIIOBUSAX MHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B xabunere
¢u3uku  OKHO OBITH HeoOXoauMoe JlabopaTropHoe 00OpyIOBaHME [UIS  BBIIOJHEHUS
yKa3aHHOTO B Iporpamme no (u3nke y4eOHBIX MPAKTHYECKUX pabOT U JEMOHCTPALMOHHOE
obopyoBaHue.

JleMOHCTpalMOHHOE ~ O0OpYIOBaHHME  COOTBETCTBYET  MPHHIUINY  MHUHHMAaJIbHOMN
JIOCTATOYHOCTH M 00ECIICUMBAECT MOCTAHOBKY KJIIACCHYECKOH MPOrpamMMbl TT0 (PU3UKE KITFOUEBBIX
JNEMOHCTpAIMid TSI MCCIICOBAHUSI W3YYaeMbIX HAINPABICHUH M TPOIECCOB, IMITUPUYCCKUX H
(dyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00opynoBaHUE I y4eOHBIX MPAKTHUYECKUX paboT (hopMupyercs B BUIEC
TEMAaTUYeCKHX KOMIUIEKTOB M KOHTPOJHMPYETCS B pacueTe OJHOro KOMIUIEKTa Ha JABYX
oOyuaromuxcs. TeMaTuueckue KOMIUIEKTHl J1TaOOpaTOPHOro 0O0OpYyJOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMIUIEKCHBIX CTAaHJAPTHBIX M IM(PPOBBIX NMPUOOpax, a TaKkKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CHCTEMAaX B BHJIE IIU(POBBIX JT1a00paTOpHii.

OCHOBHBIMH TIPEACTABUTEISIMU (DU3UKH, U3yHaIOMIIMHU 00111ee 00pa3oBaHuUE, IBISIOTCS:

NOJICP’KUBACT UHTEPEC M CTPEMIICHHE O0YJaroIUXCs K HAYYHOMY H3yYSHHIO TIPUPOJIBI,
Pa3BUTHIO UX UHTEIJICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTaBICHHM O HayyHBIX METOJaX IIO3HAHUS M yIpaBJICHUE
UCCIIEIOBATEIbCKUM OTHOIIEHUEM K IPUPOIHBIM SIBICHUSM;



METOJbl HAay4YHOTO MHPOBO33PEHHSI KaK pe3yJbTaT HU3Y4YEHUS OCHOB MaTepuu U
byHaaMEHTANBHBIX SIBICHUHN (U3MKH;

METO/bl YMEHHMHA OOBSICHSIOT SIBJICHHUS C MCIOIb30BaHMEM (U3MUYECKUX 3HAHUH H
HAyYHBIX JIOKA3aTEIbCTB;

MPEJICTABJICHBI TPEJCTABICHHBIC PONUKH (PU3UKU IJI Pa3BUTHUS APYTUX BUIOB HAYKH,
TEXHUKHU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX IeJIell pacCMOTPEHHUs CIEAYIOIUX 33/a4y B Mpoliecce U3Y4YeHHs Kypca
(GU3UKY Ha YPOBHE CPEIHETO 00IIIEro 00pa3oBaHUs:

npuoOpeTeHne CUCTeM 3HaHWUK 00 oOmMX (DU3WYECKUX MPUHIIMIIAX, 3aKOHAX, TEOPHSIX,
BKIIOUasi MEXaHUKY, MOJCKYJISIpHYI0 (U3UKY, JJIEKTPOJAMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPOPU3UKH;

METO/Abl YMEHHUH NPUMEHSIOT TEOPETUYECKHE 3HaHUS UIs OOBSICHEHUS (PU3UYECKUX
SIBJICHUW B TIPUPOJIC U JISl IPUHATHUS IPAKTUUECKUX PEIICHUH B MOBCEAHEBHON KHU3HU;

OCBOEHHE CIIOCOO0B PEIIEHUs PA3IUYHBIX 33a4 C SIBHO 3a/laHHON (U3NUEeCKON MOJIENbIO,
3a[a4, OMpeAeSIONINX CaMOCTOsITeNIbHOE co3anne (GU3NUECKON MOJENH, aleKBaTHBIX YCIOBUN
3aJauu;

MoHUMaHue (U3UYECKUX OCHOB U COONIOJEHWE ACHCTBUN TEXHHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX OKPYXKAIOIEel cpe/ibl;

BJIAJICHHE METOJaMH CaMOCTOSTEIbHOTO IUIAHHUPOBAHUS W MPOBENEHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHaMM3a M (PUHAHCOBOM MH(MOPMAIMK, ONPEAEICHUs JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCJIOBUM ISl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEI0BATEIbCKOM, TBOPUYECKOU
JESITeIbHOCTH.

Ha u3yuenune ¢usumku (6a30BbIi ypOBEHb) Ha ypOBHE CpPeAHETO 00IIero oOpa3oBaHHS
otBoauTcs 136 dacoB: B 10 kimacce — 68 vyacoB (2 yaca B Henenmo), B 11 kimacce — 68 vacoB (2
yaca B HEJIEIIO).

[Ipeiaraemslii B mporpamMme HaOop 1Mo Gpu3MKe J1aOOPaTOPHBIX U MPAKTUIECKUX pabOT
SBIISICTCS IPEANOYTUTEIBHBIM ISl YYUTEJIs, JeNAl0Iero BEIOOp MpoBeAeHHS 1a00paTOPHBIX
paboT U OmbITa C YUeTOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCA.



COJEPKAHUE YYEBHOI'O IPEJIMETA «®HU3UKA»
10 KUIACC

Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o mnpupoze. Hayunsle meTonbl MO3HAHMSA OKpyKarouero mMupa. Poisb
HKCIEPUMEHTA ¥ TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue ¢uszndeckux (HhakTopoB u mporeccoB. Hayunsie runoressl. uznueckue
3aKOHBI U TeOpUH. ['paHULIbl BAXKHOCTH (PU3NUECKUX pacTeHui. [IpuHIun cooTBeTCTBHUS.

Pors m mMecto ¢u3MKM B COBPEMEHHON HAydyHOW KapTUHE MHpPA, B MPAKTHUYECCKOU
NEITEILHOCTH JTIOCH.

Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIIOTEPHBIE TATUHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe  aBHKeHUE. OTHOCUTENBHOCTh ~ MEXaHUYECKoro  JBMkeHus. Cucrema
orcuera. Tpaekropus.

[lepememnienne, ckopocTh (CpeqHsii CKOPOCTb, MTHOBEHHas CKOpPOCTb) U YCKOpPEHHUE
MaTepUaAIbHBIX TOYEK, UX MPOEKIMH HAa OCH CUCTEMBI KOOpAMHAT. CIIOKEHUE MepeMENICHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABMXKeHHUE. ['paduku 3aBUCAT OT
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MaT€pUAIbHOTO IIEPEMEIIEHHS TOUEK BO BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe nBukeHue. [[BukeHHEe MaTepHalbHBIX TOUYEK II0 OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJAYJII0 CKOPOCTH. YTIJIOBasi CKOPOCTb, JIMHEWHAs CKOpocTh. Ilepuon u nepuon
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHudyeckne yCTpPOHMCTBA W IPAKTHUYECKOE IPUMEHEHHE: CIHJIOMETP, JBHKECHHE
OKpPY’Karollley cpeibl, LEMHbIE U peMEHHBIE ITEPEAAUN.

Jlemoncmpayuu

Mopnenb cucTeMBI OTCUETA, WIITIOCTPALINS KUHEMATUYECKUX XapaKTEPUCTUK ABUKECHHUS.

[IpeoOpazoBanue NBUKEHUN C UCTIOIB30BAaHUEM IPOCTHIX OPHUEHTHPOB.

[Tanenue Ten B BO34yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HabGmiogenune 3a JABWXKEHHMEM Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaeHHUsL.

VYrpasneHne CKOPOCThIO IPHU IBUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3y4yeHne HepaBHOMEPHOTO JIBUKEHUS C LIEIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHONIEHHMS ~ MEXAYy — MyTSAMH,  [POWIEHHBIMM  TEJIOM  3a
NIOCJIEI0BATEIbHBIMU PAaBHBIMU MPOMEKYTKAMU BPEMEHU IPU PABHOYCKOPEHHOM JBUXEHHUM C
Ha4aJIbHOW CKOPOCTBIO, PAaBHON BEPOSITHOCTH.

N3yueHne NBUKEHHUs IAPUKA B BA3KOU JKUIKOCTH.

W3ydeHue ABMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ['anunen. [lepBoiii 3akoH HeroToHa. MIHEpUIMaAIbHBIE CUCTEMBI
OTCYETA.



Macca Ttena. Cuna. [Ipunuun cynepno3unuu  cui. Bropoit 3akon Hperotona mist
MaTepHabHBIX TOUEK. TpeTuit 3akoH HproToOHA 11 MaTepuanbHbIX TOYEK 3PEHUS.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buasl  Tpenust  (mOKOs, CKOJbkeHus, kadeHus). Cuma  Tpenus. Cyxoe
TpeHue. Cuna TpeHUs CKOJBXKEHUS M Cwia TpeHus oceHbio. Koaddunuent tpenus. Cua
CONPOTHUBIICHUS IBUKECHHUIO TeJIa B )KUJKOCTU WM B3IJISAC.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPAOTO Tea.

MomeHT OTHOCHUTENBHO cHiIbl BeTpa. [limeyo cuibl. Y cmoBus paBHOBECHs Tea.

TexHudyeckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOJIUIUITHUKH, JBH)XKCHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHne nHEepLKHU.

CpaBHEHME MACCOBBIX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrioxxeHue cuil.

3aBUCHMOCTH YIIPYTOCTH OT JedhopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHHUH.

CpaBHeHHE CHII TPEHUS HEOKUTAHHOCTEH, KAUEHUM U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs Tella. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenune aBuxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCUT OT CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B NPYKUHE M PE3MHOBOM
obpasiie, oT ux nedopmarumu.

VYcnoBus nccneroBaHus paBHOBECUS TBEPIOTO Teja, OeNblil 0Ch CMapT.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE.

NMmynbe MaTepuanbHOW TOYKH (Tea), CUCTEMbl MaTEepHUATbHBIX TOYEK. IMIyIbChI CHITBI
Y U3MEHEHHUE UMIYJIbCa TeJa. 3aKOH COXPaHEHHS UMITyJbca. PeakTUBHOE IBUKEHUE.

PaGora cunpHast. MOIIHOCTG.

Kunerndeckast sHeprus MarepuanbHOW TOYKU. TeopemMa 00 COXpaHEHHH KHUHETHYECKOM
SHEPIHH.

[TorenmmansHass  sHeprus. [loTeHnmManeHass  SHepruss  ympyro  nedopmMupoBaHHOM
npyxuHbl. [loTeHnuanbHas sHEprus Tena BOJIN3H MOBEPXHOCTH 3eMIIH.

[MoTeHnmanpHbie ¥ HEMOTEHIIMAIBHEIE CHIIbHBIE. CBSI3b pa0OTHl HEMOTEHIIUAIBHBIX CHII C
M3MEHEHUEM SHEPTeTUUECKUX CUCTEM Tel. 3aKOH COXPaHEHHS SKOJIOTMUYECKON SHEPTHH.

VYrpyrue u Heynpyrue npoucxosT.
TexHudeckue yCTpONCTBA U IPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOIED, MPYKUHHBIN
MIACTOJIET, IBUKYILASACS PAKETA.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBHKEHUE.
[Tepexon cepbe3HOM SHEPTUU B KHHETHIECKYIO U OOPaTHYIO.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydenne Heynpyroro ynapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX aOCOIIOTHO
MasTHUKOB.



HccnenoBanue cBsizu pabOT ¢ M3MEHEHUEM CHJI WHXKEHEPHOH PHEpruM Teja Ha OCHOBE
noTpeOJICHUsT PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHbIE TOJIOKEHHUSI MOJEKYISIPHO-KMHETHYECKUX TEOPUH M HUX IKCIEPUMEHTAIbHOE
obocHoBanue. bpoynoBckoe  aBwxkenue. uddysus. Baxken  xapaktep — ABHKEHUS U
B3aMMOJieiicTBre yacTHil. Mosiean TBepJOCTH Ta30B, KUIAKOCTEH U TBEPABIX Tel U OObSICHEHUE
CBOIWCTBAa  BEIIECTBAa, JIeKAIEr0 B  OCHOBE JATUX Mozeneil. Macca U  pa3Mepsl
Mosekysa. KonnuectBo Bemectsa. [loctostnHas ABoraapo.

Tennosoe otHoweHue. Temmeparypa u ee usmepenue. lllkana remneparypsl Llenscus.

Mopnens uaeanbHoro raza. OCHOBHbIE MOJIEKYJISIPHO-KMHETUYECKUE TEOPUU HJI€ATBHOIO
ra3za. AOComoTHass TeMIiepaTypa Kak Mepa CpelHed KHHETHYECKOW DHEPIHH TEeIIOBOTO
nBwxkeHust vactul rasa. lllkana temnepatypsl KenbBuna. ['a30Bble  3aKOHBI. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akon JlaneroHa. M3omporiecchl B MeadbHOM Ta3e C COAEpKaHUEM
BenlecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnwiThl, JOKa3bIBatonye (Qororpaguu cocTaBa BEIIECTB, MOJEKYN, HW3MEPEHHBIX
COCIMHECHU.

OmnbiTe! 0 AU} Py3un KUAKOCTEH U Ta3a.

Mopnens OpOYHOBCKOTO JIBUIKEHUSI.

Mopens onbiTa [llTepHa.

OnbIThL, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Mopaenb, HUTFOCTPUPYIOIIAs JaBICHUE Ta3a B COCY/IE.

OnBITHL, HJUTFOCTPUPYIOLIME COCTOSHHUE UJI€AJIbHOTO T'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenue Macchl BO3[yXa B KJIacCHOW KOMHAaTe€ Ha OCHOBE H3MEpEeHUH oObema,
JIABJICHUS U TEMIIEpATyphl BO3/IyXa B HEM.

HccnenoBanue B 3aBUCMMOCTH OT [TapaMETPOB COCTOSIHUSI pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoounHamuKu.

TepMmoguHamuyeckass cucrema. BHYTpeHHsIsl SHEprus TEPMOJIUHAMUYECKON CUCTEMBI U €€
u3MmeHenus. KonnuectBo Ttemna u palOoThl. BHYTpeHHssT 3HEprusi 0JHOATOMHOTO HJI€aTbHOIO
raza. Bunpl  Temonepenayu:  TEIJIONPOBOAHOCTb,  KOHBEKLUS,  W3JIy4€HHUE. Y I€JbHAs
TEMJI0EMKOCTD BelecTBa. Koau4yecTBO TEIOTHI P TEIIoNepeaaye.

[lonartue 06 ammabatHoMm mporecce. [lepBblit 3akoH TepMoauHaMuKHU. [Ipumenenue
MEPBOT0 3aKOHA TEPMOAMHAMHUKY K M30MporieccaM. Harnsanast uHTepmpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTs mpoieccoB B IpUPOIE.

Tennoble MamuHbL. [IpuHIMTBL AeHiCTBUS TEIIOBBIX MaluH. [IpeoOpazoBaHus SHEPTHH B
TEIJIOBBIX ~ MammHax. KoahpuimenT 1mone3Horo BO3ACUCTBUS OKpYXKAIOIIEH Ccpeapl Ha
mamuny. Hukn KapHo u ero ko3gp@GUIMEHT MOJIE3HOTO NEUCTBHS. DKOJOTUUECKHE TPOOIEMBI
TEIJIOOHEPTETUKH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUWE: JBUTATEllb BHYTPEHHEIO
Cropanusi, OBITOBOI XOJOIMUIBHHUK, KOHIUITUOHED.

Llemoncmpayuu



M3MeHeHHe BHYTpEHHEW SHEpruM Teja IpPU COBEPLIEHUM pPalbOThI: BBUIET MPOOKH M3
OYTBUIKM TIOJ CXaThIM BO3JyXOM, HarpeB »Qupa B JaTyHHOH TpyOKe IIyTeM TpEHHUs
(BHICOIEMOHCTPALIHSA).

W3meneHne BHyTpeHHEH SHEPruM (TeMIIepaTypsl) Tena pH TeIionepeayie.

OmnbIT N0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT, OCHOBAHHBIA HA OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUraTElsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecme. Pazoevie nepexoovt

[Tapoo6pazoBanue u koHaeHcaus. Mcnapenue n kunenue. AGCOIIOTHAS U OTHOCUTENbHAs
BJIXKHOCTh BO3ayxa. HacelmenHslid map. YaenbHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI OT JAABJIECHUS.

Teépmnoe  teno. Kpucramnmuueckue u  amop¢Hble  Tena. AHM30TPOIUSl  CBOMCTB
KpucTauioB. Kuakue KkpucTtauibl. COBpeMEHHbIE Marepuaisl. [InaBienue u
KpUCTalIu3anus. ¥ aenbHas Temora miasneHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHHUYeckne ycTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: TUIPOMETP U IICHXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH ITOJTYUYEHHSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YMCJIE HAHOMATEPHUAJIOB
U HAHOTEXHOJOTUI.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NOHWKEHHOM JaBJICHUU.

B03MOXHOCTH perynnpoBaHus BIaXKHOCTH.

Habmioienue HarpeBaHus U MJIaBICHUS KPUCTAIIIMYECKUX BEIIECTB.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexmpocmamuka

DnekTpuszanus TeJ. DNeKTPUUECKU 3apsAIHUK. [[Ba BUJIA AIEKTPUUYECKUX
3apA0B. IIpOBOHUKY, TUAIEKTPUKH U MOTYIPOBOIAHUKM. J[JI1 cOXpaHeHHU 3apsiaa.

B3aumoneiicteue 3apsaoB. 3akoH Kynona. TodeuHbl MAlIMHHBIN 3apsjl. DJIEKTPUUECKOE
nosne. Hanpsk€HHOCTh BHEIIHUX  noJiel. [I[puHun  cynmepno3viuyu  3IEKTPUYECKUX
nosnei. JInHuu HanpsKEHHOCTU OTKPBITHIX TOJICH.

Pabora CHUIl JIEKTPOCTATUUECKOTO nosist. [Torennnan. PazHocts
noTeHuanoB. [[pOBOAHUKN M NUAIEKTPUKH B 3JIEKTPOCTaTHUUECKOM Iose. usnexTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonneHncarop. DeKTpoEMKOCTh  IJIOCKOTO  KOHJAEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpAa.

TexHu4eckne ycTpONCTBa M MPAKTHUYECKOE IMPUMEHEHHE: SJEKTPOCKOIN, 3JIEKTPOMETD,
JIEKTpOCTaTUYECKasl 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHIEHCATOpP, KOMHUPYIOIIUN
anrmapar, CTpyHHbIA IPUHTED.

Llemoncmpayuu

Y CTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX TEl.



[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

DJeKTpOocTaTUYEeCKas 3alluTa.

JusNeKTpUKU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH ILJIOCKOTO KOHJEHCATOpa OT KBaJApaTHOW IJIACTUHBI,
PACCTOSIHUSL MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit oopadbomanustii mok. Toxu 6 paziuunvlx cpeoax

DNEeKTpUUECKUI TOK. ¥ CIIOBUS oA AepKaAHUS Toka. Mcrounuku Toka. Cuna
ToKa. [loCcTOsIHHBIN TOK.

Hanpspokenne. 3akon Oma 115 yyacTka LETH.

DneKTpuueckoe CONPOTHUBIIEHUE. Y ACIIBHOE COMPOTHUBIICHUE
BenlecTBa. [locnenoBarensHoe, mapayuieaIbHOE, CMEIIAaHHOE COEAMHEHNE TPOBOAHHUKOB.

Pa6oTa Bximtouaer Tok. 3akoH Jkoyns—JIenna. BeikmounTe TOK.

DNEKTPOABMKYIIAsl CHJIa U TEXHOJIOTUH MOCTOSHHOTO MCTOYHMKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nemnu. KopoTkoe 3akimroueHue.

DJNIEKTPOHHAs MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTbH COITPOTUBIICHUSI METAJLIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoauuku. CoOCcTBEHHAS u MpUMeCHast MPOBOJIUMOCTh
noTynpoBofHUKOB. CBOMCTBA 1T — H -1iepexo/ia. [1omynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B pacTBOpaX M paciuiaBax 3JIEKTPOIUTOB. DICKTPOJIUTHUECKAS
JIccoLanus. JIEKTPOIU3.

DJIEKTPUYECKU I TOK B razax. CaMOCTOATENIbHBIN u HECAMOCTOSITEIbHBIN
pazpsaa. Monnus. [1nazma.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETpP, BOIBTMETP, PEOCTar,
UCTOYHUK TOKA, OJJICKTPOHATrPEBATENbHBIE MPHOOPHI, AJICKTPOOCBETUTEIbHBIC TPUOOPHI,
TEPMOMETP  COMPOTHUBICHUS, BAKyyMHBIA JHOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTh COMPOTHUBICHUS MJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TOMEPEUYHOTO
CEUeHHUs U MaTepuaa.

CwmenanHOe COeIMHEHUE TPOBOJHUKOB.

[Ipsimoe u3MepeHue 3neKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIKaHHME TalbBAHHUYECKOTO
AJIEMEHTa U OTKPBITUE BHYTPEHHETO 3a3€MIICHHUSI.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psaa U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydeHue cMEIaHHbIX COEIUHEHUN PE3UCTOPOB.

W3mepenue  3JIEKTPOABMXKYILIEW CHJIBI  HCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anekrponusa.



MexknpeaMeTHbIe CBA3H

Wzyuenune ¢usuku Kypca 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS € Y4ETOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi , CBSI3aHHbIE C M3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, HAy4HbI (akKT, T'MIIOTE3a, HW3MEPEHHE BEIMYUHBI, 3aKOH, Teopus, HaOIroAeHue,
9KCHEPUMEHT, MOJIEIUPOBaHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CHUCTEMbl MaTeMaTHYECKUX, JHUHEWHas (QyHKuMs, mnapadona,
runepooia, uxX rpaMKu 1 CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, BTOPOE TPHUTOHOMETPHUECKOE TOXKIECTBO, CpPEAHEE W HUX NPOCKIHH Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: Mexanndyeckoe B JKHBOM mpupoze, Iud@ysus, ocMOC, TEINIOOOMEH >KHBBIX
OpPraHu3MOB (BH/IbI JBMKCHUS TEIUIONEPEIau, TEINIOBOE PABHOBECHE), SJICKTPUUECKHUE SIBICHUS
B JKUBOU IIPUPOJIE.

Xumus: CTPOGHHUE aTOMOB M MOJIEKYJ, MOJb BEILECTBAa, MOJIIpHAs Macca, TEIUIOBbIE
CBOWCTBAa TBEPABIX TeJ, JKUAKOCTH U Tras3bl, DJJEKTPUYECKHE CBOICTBAa METAJJIOB,
NEKTPOIUTUYECKAS JUCCOLMALNS, TAIbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodOpa3oBaHUe JBM)KEHUH C HMCIIONB30BAaHHEM IMPHHLMIA, YU4ET TPEHHUS B
TEXHUKE, TOJIIUIHUKHN, HCIOJIb30BAHWE 3aKOHA COXPAHEHHUs HMIYylbca B TEXHUKE (pakera,
BOJIOEM M JpyTHe), IBUTATENb BHYTPEHHEH KaMepbl, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHUK,
KOH/IMIIMOHEP, TEXHOJOIMH COBPEMEHHBIX MaTEpUaloB, B TOM YHCJIE€ HAaHOMATEpUAJIOB. , U
HaHOTEXHOJIOTHHM, 3JIEKTpOCTaTHYeCKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTPYWHBIM NPUHTEP, IEKTPOHArpeBaTENbHbIE HPUOOPBI, IIEKTPOOCBETUTENBHBIE NPHOOPHI,
rajbBaHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTel. B3anmopeicreue MOCTOSIHHBIX MarHuToB. MaruuTHoe
nosie. Bektop MarHMTHONW WHIAYKUUU. [[pUHIMO Cyneprno3Muuy MarHUTHBIX MoJiel. JInHum
MarHuTHOM MHIYKIMU. HapucyiiTe TMHUKM MarHUTHOM MHYKIUH, MTOJISI TIOCTOSIHHBIX MarHUTOB.

MaruutHoe mojie MPOBOAHMKA € TOKOM. Cxema IJMHUNW HaBOAUT MAarHUTHBIE TOJIS
JUIMHHOTO TMPSMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJBIEBOIO MPOBOJHUKA, KaTYIIKH C
TokoM. OnbIT Opcrena. BzaumoaeiicTBie NpoBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOyJIb U HallpaBJICHUE.

Cuna JlopeHua, ee MoOAy/lIb M HampaBlieHUE. J[BUJKEHUE 3apsyKEHHOW YacTUIBl B
atMocdepHOoM MarHUTHOM Tos1e. Pabota cuisl Jlopenna.

SBnenue ANEKTPOMAarHUTHOM uHaykuuu. [lotok BEKTOPHBIX MarHUTHBIX
MHIYKIUA. DIEKTPOABUKYIIAS CUJIa TPOBOAOB. 3aKOH JIEKTPOMArHUTHON MHAYKIMU Dapajes.

BuxpeBoe »siexTpuueckoe mojie. DIEKTPOABIDKYILAs CHJIa WHAYKIUH B IPOBOJHUKE
JBUKETCA MOCTYNMATENIbHO B CTOPOHY MAarHUTHOTO MOJIS.

IIpaBuiio Jlenna.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAs CHUJIa CAMOUHTYKLIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: TMOCTOSIHHbIE MAarHUTHI,
DIIEKTPOMATHUTHI, AJIEKTPOJBHUTATENIA, YCKOPUTENH, JJIEMEHTapHble OaTapew, WHIYKIIHOHHAs
neyb.

Llemoncmpayuu

OnbIT DpcTena.

OTkJI0HEHUE clielyeT BbIOUpaTh MAarHUTHBIM TOJIEM.

JInHMM HaBOJAT MarHUTHBIE MOJIS.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue JlopeHIa Ha HOH JIEKTPOJIUTA.

SIBneHne 2IEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTb JJIEKTPOJABHKYILEH CHJIBI BEAET OT HM3MEHEHHS CKOPOCTH MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHnrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBiAEHUN 3JIEKTPOMAarHUTHOM MHIYKIUU.

Pa3nen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHbvle K0J1e0aHus.

KosnebansHas cucrema. CBOOOIHEIE MEXAHUYECKUE KoJjiebanus1. ['apMmoHUYecKre
konebanus. [lepuon, 4acToTa, aMILIUTY1a u daza konebanuit. [IpykuHHBII
MasTHUK. MaTeMaTHYECKU MasTHHK. Y paBHEHHE TapMOHWYECKHUX Kojebanuil. [IpeBpamenue
SHEPruu MpPU FAPMOHUYECKUX KOJICOaHUSIX.

Konebarenpupiit  koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HUACATHHOM
MOBOPOTHOM  KOHTYype. AHQJIOTHSI ~ MEXKIY  MEXaHMYECKUMH U 3JICKTPOMArHUTHBIMU
konebanusMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUH B HICATHHOM KOHTYpE.

[IpencraBnenne 0  3aryXxawimux  KoneOaHUSX. BRIHYKICHHBIE ~ MEXaHHUYECKUE
kosieOanus. Pezonanc. BeiHyXaeHHbIE 37IEKTPOMarHUTHbIE KOJIeOaHUsl.

[lepemennbii  TOK. CHHYCOUIAJIbHBIM ~ MEPEMEHHBI  TOK. MOIIHOCTh ~ MEPEMEHHOTO
TOKA. AMIUTUTY/IHAsI CHJIa U JEHCTBYIOLIEE 3HAYEHNUE TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpoussocTso, nepeaaya u noTpebaeHne 3IIEKTPUYECKOU
SHEPTrUU. DKOJIOTMUYECKUE PUCKHU MPHU MPOU3BOJCTBE MEKTpodHepruu. KynbTypa ucnosib3oBaHus
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBA M MNPaKTUUECKOE NPUMEHEHUE: MEXaHUYEeCKHUE 3BOHKH,
reHepaTophl IEPEMEHHOI0 TOKA, TUHUU AJIEKTPOIepeaaun.

Jlemoncmpayuu

N3yunte mapaMeTpsl TEPEKITIOYAIOMEd CHCTeMbl (MPYXHUHHBIA WM MaTEeMaTHYECKUM
MasITHHK).

Hab6nronenue 3aryxaronumx KojieOaHu.

HccnenoBanue cBoicTBa BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumnorpaMMbsl — (3aBUCMMOCTH  CUJIBI  TOKAa W HAaNpsOKEHUST OT  BpPEMEHH) Ul
ANEKTPOMATHUTHBIX BO3JAEHCTBUM.

Pe3onanc mpu mocnenoBaTeIbHOM COCAMHEHUM PE3UCTOPa, KATYIIKM WHIYKTUBHOCTH M
KOHJIEHCATOPA.

Mogenb TUHUU 3JEKTPOINEepEauH.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

HccnenoBanue B 3aBUCMMOCTHU OT IEpPHOJIa MaJbIX HW3MEHEHMH HArpy3ku Ha HUTH OT
JUIMHBI HUTU U MaccChl Tpy3a.

HccnenoBanue nepeMeHHOT0 TOKa B LIEMU MOCIIEA0BAaTENbHO COEIMHEHHBIX KOHACHCATOPA,
KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL.

Mexannueckue BOJHBI, yCIOBHs pacnpocTpanenus. [leproa. CKopocTs pacnpocTpaHeHHs
u jnuHa BoiH. [lonepeunsie U AmuHHBIE BONMHBL. MHTepdepeHnns u Audpakius MeXaHHIeCKUX
BOJIH.

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

DONEeKTPOMarHUTHbIE BOJIHBL. YCJIOBUSA CO3JaHMsl 3JEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTauusi BeKTOpoB E , B, V B syekTpoMarHutHoil BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTPaXEHUE, TMpeIoOMIICHHe, Moysgpu3anus, audpaknus, wuHTepdepennus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana »7€KTPOMArHUTHBIX BOJIH. [[puMEHEHHE AJIEKTPOMATHUTHBIX BOJH B TEXHUKE M
ObITY.

[TpuHUIMIIBI pagUOCBS3U U TeneBUAeHUA. Paaronokanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY-KAIOIIEeH Cpeibl.

TexHuuyeckue yCTpoONCTBAa M MPaKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi JMArHOCTHKA B TEXHUKE U MEIUIMHE, pajap, paauONpUEMHUK, TeJIEeBU30D,
anTeHHa, Tenedon, CBU-meus.

Llemoncmpayuu

OO0pasoBaHue U pacpOCTPAHECHUE TIONIEPEYHBIX U JITUHHBIX BOJH.

Konebnercst kak UCTOYHHK 3BYKA.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHInu u UG paKiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HabGnronenue cBs3u 3ByKa 3ByKa U BBICOTHI TOHA C aMIUTUTYJION  YCTOMYMBOCTHIO.

HccnenoBanne CBOMCTB  3JIEKTPOMATHUTHBIX  BOJIH:  OTpPaXK€HHE, MPEIOMIICHUE,
noJsipu3anus, Tudpakuus, uHTepdepeHus.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. [IpgamosMHeiHOE  pacIpOCTpaHEHHE CBETa B BHEIIHEH
cpene. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne W300pakeHWl B TIJIOCKOM
3epKaJe.

[Ipenomnenne  cBeTa. 3aKOHBI ~ TIPEJIOMJICHUST  cBeTa. AOCONIOTHBI — TTOKa3aTelb
npenomiieHus. [lonHoe uccnenoBanue otpaxeHwus. [IpeaenbHblil yroia MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus cBera. CoxxHbIN cocTa 6esoro csera. LBer.



ColOuparomue W pacceuBaronive JUH3BL ToHKas nuH3a. DOKYCHOE pACCTOSIHHE W
ONTHYECKasl CHJIa TOHKHX JIUH3. [locTpoeHrne M300paxeHuii B COOMPAIOIIMX M PACCEHBAIOIINX
nuH3ax. PopMyIia TOHKUX JIMH3. Y BEJIMYEHUE, AaBaeMO€ JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BomnHoBas ontuka. MuTepdepenuns cBeta. KorepeHTHbIe HUCTOYHUKHU. Y CI0OBUSA
Ha0JI0/IeHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHLINOHHON KapTHUHKE OT ABYX CHH(A3HBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus  ceta. JludpakinmonHas pemérka. YCIoBUEe  HAOMIOACHUS  OCHOBHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHUYeCKHMEe YCTPOWCTBA M NPAKTHUECKOE NPHMEHEHHE: OYKH, Jyma, ¢oToamnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIMOHHAS
pelETKa, OJIAPOUL.

Jlemoncmpayuu

[IpsamosiuHETHOE pacnpoCTpaHEHUEe, OTpakKeHHWe U MpeaomieHue cBeTa. OnTudeckue
PUOOPHI.

[TonHoe uccnenoBanue oTpaxkeHusi. Moaenb CBETOBOIA.

HccnenoBanue cBOWCTB M300paKEHUS B JIMH3AX.

Mopenu MHUKpOCKOTNa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpaxiuu cera.

Hab6nronenue aucnepcun cBera.

[Toryuenue Tema ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue Temia ¢ mOMOIIbIO JUGPAKIIMOHHON PEIIETKH.

Habmioienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue cBOKWCTB M300paKEHUS B JIMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI paccMOTPeHHS OTHOCHTEJIBLHOCTH

['paHunpl  NPUMEHUMOCTH  KJIACCHMUYECKOW  MeXaHWKH. [locTynmaTel  00OCHOBaHBI
OTHOCUTEJIbHOCTH: WHBApHUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMe€, OTHOCHUTEIHHO
MpUHIMNA DUHIITEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/[JICHHE BPEMEHH U COKpAIllEHUE ITTUHBI.

DHeprusi 1 UMITYJIbCHO-PESITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ aKTUBHOCTBIO U UMITYJILCOM PEISITUBUCTCKON YaCTULIBI. DHEPTUSI TIOKOS.
Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU.

®otonsl. Dopmyna [lnanka cBsi3u SHepruM (POTOHA C €r0 HANPsHDKCHUEM. DHEPTUsl H
UMITYJIbCHOE (DOTOHA.

Otkpeitue u  uccaepoBanue  poroaddexra. Onbiter  A. I'. CToneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHimreitHa s hotodddekra. Dotorddext «KpacHas rpanumar.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUUYECKOE ICMCTBHUE CBETA.

TexHUuYecKkne yCTpPOWCTBA W TPAKTHUECKOE MpUMEHEHHUe: (OTOAIEMEHT, (OTOMATUHK,
coNTHe4Has OaTapesi, CBETOUO/I.



Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKY C IIUHKOBOU MJIACTHHOM.
HccnenoBanue BoccTaHOBIICHUS BHENTHETO PoToddeKTa.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -gactuil. [Inanerapnas
Mozenb aroMma. [loctynatel bopa. U3nmydenue u pasneneHue (HOTOHOB HpH TEPEXOJE aToMa ¢
OJHOTO YPOBHSI HHEpPruM Ha apyrou. Buasl cnexkTpoB. CHEKTp YpPOBHEW HSHEpPruM aroma
BenukoOpurtanuu.
Bonnossle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAJIBHBIA  aHAIU3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopens onsiTa Pezepdopaa.
Onpenenenne JIMHBI BOJIH JIa3epa.
HabmroneHne TMHEWHBIX CIIEKTPOB MTPOU3BO/IST.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmronenne nuHeyaToro Kaumara.
Tema 3. Amomnoe aopo
OKCIIEPUMEHTHI, TOKa3bIBAOIINE HAIEKHOCTH A/ipa. OTKPBITHE paIuOaKTUBHOCTH. ONBITHI
Pesepdopna mo cocraBy pammoakTHBHOTO wu3mydeHus. CBoiictBa anb(a-, OeTa-, ramma-
u3nydenus. MccienoBanne paaioaKTUBHOCTH Ha )KUBBIX OpraHU3Max.
OTtkpeITHE TTPOTOHA U HelTpoHa. HykmonHas moxaens snpa I eiizenoepra—Banenko. 3apsia
sapa. MaccoBoe uucino sapa. M3orTomnst.
Anbda-pacnaa. DNeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnan. 'amma-uznydenue. 3aKoH
PaauOaKTUBHOTO 3apPasKEHHUS.
DHeprus cBI3M HYKJIOHOB B sizipe. Snepubie cuibl. Jedekr sapa spa.
SnepHblie cocTosiHus. Jlenenne u CUHTE3 Saep.
Snepusiii  peaktop. Tepmosimepubiii  cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI  SIACPHOMN
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.
DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTo1bI HAONIOACHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YaCTHIL.
OyHaMeHTaIbHbIE B3aUMOACHCTBUSA. EAMHCTBO (hu3nyYecKuX KapTUH MUPA.
TexHu4eckue yCTpOWCTBA M IPAKTHUYECKOE NMPHUMEHEHHE: NO3UMETp, Kamepa Buibcona,
SIEPHBINA peakTop, aToMHast bomMoa.
Jlemoncmpayuu
CUY€TunK HOHM3HUPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3yuute Tpeku yacTuil (110 TOTOBBIM GoTorpadusim).
Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH
Ortanbel  pa3BUTHS  acTpoHoMuHU. [IpukiagHoe W MUPOBO33PEHYECKOE  3HAUYEHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE JBUKCHHE.



Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. Mctounuk »Hepruum ConHua u 3BE3A. 3BE3/BI, HUX
OCHOBHBIE XapaKTEPUCTHKU. Jl[narpaMMa «CIEKTpalbHBIA KJIacC — CBETHUMOCTbY». 3BE3/bI
[JIaBHOM MOCIEA0BAaTEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IS IJIABHBIX 3BE3]l MO
nocieA0BaTenbHOCTU. BHyTpeHHee  cTtpoeHue  3BE34. COBpEMEHHBIE  INPEACTABIEHUS O
MIPOUCXO0KAECHUH U 3BOItoIMH COJIHLIA U 3BE3]1. DTaIlbl )KU3HU 3BE3/I.

Maineunsbiii [1yte — Hama I'anaktuka. [lonoxenne u nuxenne ConHua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B SIpax TaJaKTHKU.

Bcenennas. Paciupenne Bceenennoit. 3akon Xa0O6ma. Pazberanune ramaktuku. Teopus
BEJIMKOT'0 B3pbIBA. PENMKTOBOE U3ITyUEHHE.

MacmtaOHas cTpykTypa Mupa. MerarajnakTHka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN
JUIsL oTIpe/ieNieHUs] HeOeCHbIX OOBEKTOB HAa KOHKPETHbIE TOUKHU: OCHOBHBIE co3Be3/11sa CeBepHOro
MOJTyIIapysl U APKHUX 3BE3I.

Hab6nronenus B teneckorne JIyHsl, muranetsl, Miteanoro [lyTu.

Oo6o0maromniee noBTOpeHNE

Ponp ¢Qu3uku u acTpOHOMUU B IKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU U
THUYECKOH OCHOBaxX JESATENbHOCTH YEJIOBEKa, POJb M MECTO (H3UKM U acCTPOHOMHUHU B
COBPEMEHHOM Hay4YHOHl KapTHHE MHpa, poJib (U3NUYECKUX TEOpHH B CBEpHYBLICHCS
MPEACTABICHHOW (PM3MUYECKONW KapTHHE MHUpPa, MECTO (PU3NYECKHX KapTHH MHUpa B 0OIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-Hay4HbIX lIpencraBiennii o mpupoze.

MexnpeaMeTHbIe CBA3H

N3yuenne ¢usmku kypca 0a3oBoro ypoBHsS B 11 Kjacce OCyHIECTBISIETCS C YYETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsamus , CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAyYHOrO IO3HAHMS:
SIBJICHWE, HAy4dHBbIH (aKT, TUMOTE3a, M3MEPEHHE BEIMYUHBI, 3aKOH, TEOpHs, HaOIOJEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl KOOPJAWHAT, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHHYC, TAHIT€HC, KOTAaHT'€HC, IUKINYECKOE TPUTOHOMETPUUYECKOE TOKIECTBO, KOHTYPBI U HX
MPOEKIIMA Ha OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB, NMPOMU3BOJHBIE AJIEMEHTapHbIE (DYHKIINH,
MpU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEEICHNE TUIOIAIU TUIOCKUX QUTyp U 00bema Tel.

buonoeus: snexTpuyeckue sIBJICHUS B KUBOU NMPUPOJIE, IEPEMEHHBIE TBUKEHUS B JKUBOU
NPUPOJIE, ONITUYECKUE SIBJICHUS B dKUBOM IPUPOJIE, NEUCTBUE paUallii HA )KUBbIE OPTaHU3MBI.

Xumus: cTpoeHUE aTOMOB W MOJIEKYJ, KpUCTaJUIMUECKash CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX PyA, (OTOChEMKa 3€MHOM
MIOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonozus: TAHUM dIEKTPONEPEIadl, TE€HEPATOP NEPEMEHHOIO TOKA, dJIEKTPOJABUTATENb,
WHIYKIIMOHHAs Tie4b, pajap, PaauonpueéMHUK, TeJIeBU30p, aHTeHHa, TeiedoH, CBUY-meus,
MPOSKIIMOHHBIN anmapar, BOJJOKOHHAS ONTHKA, COJIHEYHAs OaTapes.

IJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
HPEAMETA «®PU3UKA»



JIMUHOCTHBIE PE3YJIbTATBI

JInyHoCTHBIE pE3ynbTaThl OCBOGHUS Kypca mpenMera «Du3uka» TOJDKHBI OTPa)KaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOAUTHCS CGHOPMHPOBAHHON BHYTpEHHEH
MO3ULIMEH JUMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpPHEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHU, COOTBETCTBYIOIIMX YCTOMUYMBBIX IIEHHOCTHBIX IMO3HMIIUN POCCHUHCKOro OOIIecTBa,
IPOJUJIEHUSI KU3HEHHOIO ONBITA W ONBITA JEATEIBHOCTHM B IPOLECCE PEANM3aldyd OCHOBHBIX
MPUHIMIIOB BOCIIUTATEIbHOM 1€ATEIBHOCTH, B TOM B YaCTH KOJUYECTBO:

1) BbICcHICE OOpa3oBaHue:

cOPMUPOBAHHOCTh TPAKIAHCKON TMO3MIMKA OOydYalOmerocss KakK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIeCTBA;

MPUHATHE TPATUIIUOHHBIX OOIIEUETOBEYECKUX TYMAaHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO AESTENBbHOCTh B HAYYHBIX HCCIEIOBAaHUSIX OOIIECTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIu;

YMEHHE B3aUMOJECHCTBOBAaTh C KOHKPETHBIMH HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSAME 1 Ha3HAUYEHUSIMU;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaXTaHCKON UICHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSM POCCHMCKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH MOPAJILHOTO CO3HAHUS, STHUECKOT0 TIOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B YYEHUYECKOU IESITEIbHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B MOCTPOEHHE OYAYIIEro;

4) 3cTeTU4YeCKOro BOCIUTAHMS:

ACTETUUYECKOE OTHOLLIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA, IIPUCYILETO
¢u3nueckoil Hayke;

5) TpyaoBOro BocniuTaHus:

UHTEpEC K pa3IuyHbIM cdepaM MNpoPecCUOHANbHONW NEeSTEIbHOCTH, B TOM YHCIE
nepephiBbl ¢ (U3UKOW M TEXHUKOW, HEOOXOAMMO YYHUTHIBATH OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOpPa30BaHHIO B 001acTU (PU3UKU Ha
MPOTSKEHUU BCEU JKU3HU;

6) sxoJI0TMYeCcKOe BOCTIMTAHUE:

c(OPMHPOBAHHOCTh CBOEOOpa3HON KyIbTYpHI, OCO3HAHHE TJO0AJBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE W MTPOTHO3MPOBAHME JCHCTBHUI B OKPY>KAIOIIEH Cpelie Ha OCHOBE 3HAHUU
LeJIel pa3BUTHSI YEJIOBEYECTBA;

pacUIMpeHye ONbITa IEATEIbHOCTH, HAMPABICHHOCTH HA OCHOBE CYIECTBYIOIIMX 3HAHUU
1o (u3nKe;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHMPOBO33PEHHsI, COBPEMEHHBIA B3IJIA] HA pa3BUTHE (HU3NYECKON

HaYKU;



OCO3HAHUC HCHHOCTeﬁ HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCE HUIYUCHUA
q)HSI/IKI/I HU3Yy4aThb NPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE TEXHOJIOTHYECKHUE IeiicTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO c(OpMyNIHpOBaTh M aKTyaJM3UpPOBaTh MPOOJIEMY, PAaCCMOTPETh €€
BCECTOPOHHE;

OTIpEeETIATH 1NN JAesITeIbHOCTH, 3aJ]aBaTh MapaMeTphbl U OLIEHUBATh UX JOCTH)KECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAcCMATPUBAEMBIX (U3NUYECKUX
SIBIICHUSIX;

Pa3paborats 1TutaH pemieHus mpooOiieM ¢ Yy4€TOM aHallM3a COCTOSHUS MaTepUaIbHBIX H
HEMaTepUaTbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBBI B ICATEIHLHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJIbTATOB ACHCTBHIA,
OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPJIUHUPOBAaTh W BBINOJHATH pabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOMHHMPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3soBble ucciienoBare/ibCKie JeHCTBUA:

BIIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMU IMOHSATHSAMHU M METOJAaMH (PU3NYECKOM
HAYyKH;

oOnananue HaBBIKAMH YYeOHO-HCCIIEIOBATENbCKOM U TPOCKTHON JEATEeIhHOCTH B
obnactu (pU3MKHU, CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSATEIHHOMY IOUCKY METOOB PElIeHUs
3aja4 (PU3NUECKOro CoNlepKaHus, IPUMEHEHHUIO Pa3IMYHBbIX METOJ0OB ITO3HAHUS;

BJIQJI€TIEl] CXEMBbl JEATEIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUH, MX NpeoOpa3oBaHMS,
npeoOpa3oBaHus U IPUMEHEHHUS B PA3IMYHBIX HAYYHBIX O0BEKTaX, B TOM YMCJIE MPU CO3JAaHUU
IPOEKTOB B 00J1aCTH (PU3HKH;

BBISBJISITh TPUYUHHO-CIICICTBEHHBIC CBS3U W aKTyalM3MpPOBATh 3ajady, BBIIBUTATH
TUIOTE3Y pEIICHUS €€, HAaXOIWUTh apryMEHTHI MJsl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUI PELICHHUS;

aHAJIM3MPOBATh IMOJIYYCHHBIE B XOJ€ pEIICHHS 3aJa4d pe3ylbTaThl, OIICHUBATh WX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTHb U (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOMN JIEATEILHOCTH, B
TOM YHUCJIE IPU U3yYCHUH (PU3UKH;

JaTh OLEHKY HOBOM CUTYyalllH, OLICHUTh IPHUOOPETEHHBIN OTBIT;

YMETh MEPEHOCUTH 3HAHUSA TT0 (PU3UKE B PAKTHUECKYIO 00aCTh KU3HEIEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX PETHOHOB CYOBEKTOB;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMyCKasi aTbTEPHATUBHBIE PEIICHHUS.

PabGora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHUs UH(GOPMALIMOHHOTO COJECPXKAHUS U3 UCTOUHHUKOB Pa3HBIX
TUIIOB, CAMOCTOATEIbHO H3Yy4aTh I[IOMCK, aHalu3, CUCTEMAaTH3allMl0 M HHTEPIPETALUIO
uH(pOpMallUU Pa3INYHBIX BUIOB U (OPM MPEICTABICHUS;

OILICHUTH JOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHHA IS
pelleHusT KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OPraHU3AlMOHHBIX 3a/lad C COOII0JeHUEM



TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBoOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl MAaTEPUAILHOTO COJEPKaHMs B pa3IM4YHBIX (popMaTax ¢ yKa3aHUEM
Ha3HauYeHUs MHPOPMALUU U OTKIIOYATh WX, BHIOMpas ONTUMAaIbHYIO (pOpMY MpeACTaBICHUS U
BU3YaIU3al1H.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC TEXHOJIOTHYECKHE NeHCTBHS:

U3YYUThH OOIIEHUE HA YPOKax (PU3UKU U BO BHEYPOUHOU JESTEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYAIbHON pabOTHI;

BbIOEpUTE TEMBI W METOABl JIEHCTBHI YYaCTHHKOB C YYETOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4j€Ha KOJUIEKTHUBA;

COBMECTHAsl JI€ATEIIbHOCTh, OpraHu3alus W KOOpJAWHALMA JEUCTBUH 1O  ee
OCYILIECTBJICHUIO: COCTAaBUTh IJIaH JCHCTBHI, 3amucaTh ACHCTBHS C YYETOM IEJIed MOHUX
Y4aCTHUKOB, OOCYJIUTh Pe3yJIbTaThl, IPUHATH COBMECTHYIO paboTYy;

OLICHUThH KaueCTBO CBOET0O BKJIaJla U KOMaH/Abl KaXKJI0r0 YYaCTHUKA B OOIIUX pe3yIbTaTax
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpearaTb HOBbIE IIPOEKTHI, OLEHUBATh MJEU C MO3MLIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON NHHOBALINH;

N3yuaiiTe NO3UTUBHOE CTPATErMYECKOE MTOBEACHUE B PA3JINYHBIX YCTPOMCTBAX, BKIKOYAs
KpEaTUBHOCTb U BOOOpaKeHHE, YTOOBI ObITH HHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEPCAJIbHbIC TEXHOJIOTHYECKUE ACHCTBUS

Camoopranuszaumus:

CaMOCTOSITENIbHO HW3Yy4aTh ITO3HABATEJIbHYIO JI€ATEIbHOCTh B 00JacTH (U3NKK U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTAaBUTh IUIAH PELIEHUS pacuETHBIX M KAUECTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUS] TPAKTUYECKOM paboThl ¢ y4€TOM HMEIOIIMXCS PEeCcypCcoB, €CTECTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;

7aTh OLIEHKY HOBOM CUTYyalluH;

YTOUYHEHHE PaMOK HaCTOSLIEr0 MPeAMETa Ha OCHOBE JIMYHOTO 1IBETA;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUTh IPUOOPETEHHBIN OIIBIT;

ObecneunBaTh GOPMHUPOBAHUE U OOECIICUCHUE IPYTUINIA B 00JIaCTH (PU3HKH, TOCTOSTHHO
MOBBIIIATH CBOIM 00pa30BaTEIbHBIN U KyIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBOM CHUTYyallid, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLICHUBATbH
COOTBETCTBUE PE3YJITATOB JIEHCTBUAM JIMII;

BJIa/IETh HABbIKAMHU [I03HABATEIBbHOM pedUIeKCHH KaK OCO3HAHUS MPOMCXOASIINX
JIEUCTBUUA U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MIPUEMBbI peIeKCUU ISl OLIEHKH, BEIOOpA CUTYallUd BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHMS 110 UX CHUKEHHUIO;

MOTHBBI IPUHSTHS U apTyMEHTHI IPYTUX [IPU aHAJIU3€ PE3yIbTaTOB JAESATEIbHOCTH;

PUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

MOTHBBI IPUHSTHSL U apTyMEHTHI IPYTUX [IPU aHAJIU3€ PE3yIbTaTOB JAESITEIbHOCTH;



[Tpu3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKY.

B mpormecce mocTHKEHUS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MPOrPaMMBI MO (PU3UKE
JUTSL YPOBHS CPETHEro 00IIero o0pa3oBaHUs y y4aIIUXCsl COBEPIICHCTBYETCS IMOIMOHAIBHBIN
UHTEIJIEKT, MpeArnoaaraomui chopMUpPOBAHHOCTD:

CaMOCO3HaHUE, BKJIIOYAOIIEe CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HaINpPaBJICHHWE Pa3BUTHS COOCTBEHHOM AMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOoperyJIMpOBaHUs, BKITIOYAFOIIIETO CaMOKOHTPOJIb, YMEHUS NPUHUMATD
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJCHHE, CIOCOOHOCTH aJanTUPOBAThCS K HAMOIMOHAIBHBIM
M3MEHEHUSAM U THOKOCTH, YTOOBI OBITH OTKPBITHIM HOBBIM;

BHYTPEHHSISI MOTHBAIUS, BKJIIOYAIOIIAsl IMOJXOA K JOCTH)KCHHIO IeNiel W ycrexa,
ONTHUMM3M, HHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH UCXO/IS1 U3 CBOMX BO3MOXKHOCTEI;

SMMATHH, BKJIIOYAIOIIAs CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSHUE APYTUX,
oOpamath BHUMaHKE Ha €ro MpHu OOIIEHHH, CTIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHBAHMUIO;

COIlMAJIbHBIC HAaBBIKH, BKJIFOYAIONINE BO3MOKHOCTh KOPPEKTHPOBATH OTHOIICHUS C
JPYTUMH JTIOJBMH, KOHTPOJIMPOBATH, PETYIUPOBATh HHTEPEC U Pa3peniaTh KOH(IUKTHL

HPEAMETHBIE PE3YJIBTATBI

K xonmy o0yuenus B 10 KJjacce mpeIMEeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

NIEPEBECTH Ha IPUMEPHI POJIb U MECTO (PU3UKU B COBPEMEHHOW HAyYHOH KapTHHE MUPa, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOH ACATEIBHOCTH JIIOJEH;

B mpenenax rpaHuilbl TPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJIENCH: MaTepuaibHas
TOYKa, MHEepIHalbHas CHCTeMa OTcYeTa, aOCOJIOTHO TBEPIOE TEJO, MACATBbHBIM Ta3, MOJAEIH
3apsAA0B rasza, >KUIAKOCTH M TBEPABIX TeN, TOUYEUHBIA 3aps/HBIM amnmapaT HpHU BBHITOJIHEHUU
bu3nYecKux 3a1a4;

pacro3HaBaTh (PU3MUYECKHE SIBICHHUS (MPOIECChI) W OOBSACHATH WX Ha OCHOBE
MOJIEKYJISIPHO-KMHETHYECKON TEOpPHH BEILECTB BELIECTBA M 3JEKTPOJUHAMUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JIBU)KEHUE, JBUKEHHE TMAaJCHHs Tel, ABUKEHHE IO
OKpPY)KHOCTH, WHEpPLHs, B3aUMOJCHCTBHE Tell, Tuddy3us, OPOYHOBCKOE IBMKEHHUE, JABIKCHHE
KHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00bEMa Tell MpU HarpeBaHUM (OXJIaXIEHUH), TETIJIOBOE
paBHOBecHe, HUCMAapeHHe, KOHJEHCALus, IJIaBJI€HHE, KPUCTAIIM3AIMs, KUICHHE, BIIaXXHOCTb
BO3/yXa, MOBBIIICHUE TABJICHUS ra3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYHE, CBSA3b MEXITY
napaMeTpaMH COCTOSIHUS ra3a B U30MPOIeccax, IEKTPU3AIUs Tella, B3aUMOJICHCTBUE 3aps/I0OB;

OINKCHIBATH MEXaHUYECKOE ABM)KCHUE, HUCIOJIb3Ysd (U3NYECKUE BEIMYMHBI: KOOpIMHATA,
yTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHE MAacChl Tella, CHJIa, UMITYJIbC Tela, KMHETHYecKas
SHEprusi, MOTEHUUalbHAas SHEPrus, MexaHuuyeckas paboTa, MeXaHHYecKas MOIIHOCTh; IpU
OMKMCAHUU TPABWIBHO TPAKTOBaTh (DU3MUECKHI CMBICI BKJIIOYAIOT BEIWYMHY, UX 3HA4YCHUE U
pe3yabTar, Haxols (GOpPMYIly, CBS3BIBAIOIIYIO JaHHYIO (DU3MYECKYI0 BEIUYHHY C APYTUMH
BEJIMYUHAMU;

ONMCaTh HW3YYEHHBIC TEIJIOBbIE CBOMCTBA TeNl U TEIUIOBBIC SIBJICHUS, HCIIOJIB3YS
¢usnyeckue BEIMYMHBI: JaBIIEHUWE Ta3a, TeMIIepaTypy, CPEIHIO KHHETUYECKYI0 SHEPIHIi0
XA0TUYECKOTO JBHKEHHSI MOJIEKYJ, CPEIHEKBAJAPAaTUUYECKYI0 CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIJIOTHI, BHYTPEHHIOID DHEPTHUIO0, padoTy rasza, Ko3(p(GUIMEHT MOJE3HOTO JIEUCTBHS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUM TMPAaBUIBLHO TPAKTOBaTh (M3MYECKUH CMBICI BKIIOYAIOT B celd



BEJIMYMHY, WX 3HAYEHHE U CIEJCTBUE, HAaXOXIeHUE (OPMYJbl, CBA3BIBAIOIINE JAHHYIO
(U3UUECKyIO BETUYUHY C IPYTHMMHU BEIIMYMHAMU;

OIMCHIBATh M3YYEHHBIC 3JEKTPUUYECKHE CBOMCTBA BELIECTB M AIIEKTPUUYECKUE SIBICHUS
(mpoueccbl), UCHOAB3yd (urypy ¢GOpmBI: MOIIHOCTH 3apsiia, dSJIEKTPUYECKOe TOoJe,
HaNpsOKEHHOCTh  TOJIA, MOTEHIMAJNl, Pa3HOCTb IOTCHLHUAJIOB; IPH MPABUIBHOM OMHUCAHUH
¢bu3nyecKuil CMBIC BKIIIOYAET BEIUYMHY, UX 3HAUE€HUE M 3HAYCHHE; CIeAyIoulylo (opmyiy,
CBSI3BIBAIOIIYIO TAHHYIO (PM3MUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

aHAJIM3UPOBaTh (PU3MUECKHUE TMPOLIECCHl U SBIEHUS, UCHONB3YS (DU3MUECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BCeMUpHOTo TsAroteHus, 3akoHsbl [, Il u III HeroToHa, 3akoH coxpaHEeHHs
(¢u3nUecKoil SHEPrum, 3aKOH COXPAHEHHs] UMITYJIbCa, IPUHLIUI CYNEPIO3UIMH CUJIbI, TIPUHIIMIT
PaBHOIPABUS MHEPLIUATBHBIX CUCTEM OTCUETa, MOJICKYJISIPHO-KUHETUYECKYI0 OCHOBY BEILECTB,
ra3oBble 3aKOHBI, CBA3b CpPEJHEH KHHETHUECKOW SHEPrMH TEIUIOBOTO IBMIKEHHUS MOJEKYN C
abCOIOTHON TeMIIepaTypoid, epBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHMs CHIIBI 3apsja,
3akoH KynoHa, npu 3TOM pa3nnyaroT CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIPOKEHHE U YCJIOBHS (TPaHUIIBI, 001aCTh) MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIE MPHUHLHUIIBI PAa0OTHl MAIIMH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB; CIEAUTD 3a YCIOBUSAMHU UX 0€30MaCHOT0 MCIOJIb30BaHNUs B TOBCEIHEBHOI JKU3HH;

[TpoBecTH 3KCHEPUMEHTHI MO HCCIEAOBAHHIO (PU3MUECKUX SBICHUH M MPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX M BHEIIHUX W3MEPEHUH, IPU 3TOM c(HOPMYIMPOBATH 3aauy/3a1aqdy U
cenath TEOPETHUYECKHH OSKCIEPHUMEHT, coOpaTh JaHHBIE O MpeularaeMoM 00O0pYZOBaHHH,
IIPOBECTHU OTBIT U CPOPMYITUPOBATH BHIBOJIBL;

W3yunte mnpsMble U JOMOJTHUTEIbHBIE HM3MEPEHUS (PU3NYECKOro pa3Mmepa, Ha dSTOH
BBICOTE, CHOCOO M3MEPEeHHs M HCIOJIb30BAaHUE JOMOJHUTEIBHBIX METOJ0B H3MEpEHus
MOTPEIIHOCTEN U3MEPEHUN;

YUUTBHIBaTh MEXIY (PU3NYECKUMHU BEIMUMHAMHU C UCIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUH,
IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3yJbTaThl, MOTYYEHHbIE B 3aBUCUMOCTHU
0T (U3NYECKUX BEIUYMH, B BUJAE TaOMMIl W Tpa(uKOB, AeTaTh BBIBOABI 10 pe3yJbTaTaM
UCCIIC/IOBaHMS,

coOnoaTh mpaBWiia 0E30MacHOro TpyAa IMpH MPOBEACHUHM MCCIEJOBAHMH B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
HCITOJIb30BAaHUEM U3MEPHUTEIBHBIX TPUOOPOB M JTAOOPATOPHOTO 00OPYIOBAHHS;

pemInTh pacuy€THble 3aJaud C SIBHO 3aJaHHOM (PU3UUYECKOW MOENbl0, HCIONb3Ys
¢duznyeckue 3aKOHBI U MPUHIUIBL, HA OCHOBE aHAIM3a YCIOBHl 3a/ay, BhIOpAaTh (U3UUYECKYIO
MOJielb, MPENJOKEHHYIO [Uisi €€ pelieHHsl, MPOBECTH pacdy€Tbl U OLIEHUTh pPEaJbHOCTh
MOJIy4EHHOT0 3HaYeHUS (PU3NIECKON (POPMBI;

PELIUTh KaueCTBEHHYIO 3a/1ady: BBICTPOHMTH JIOTMUYECKYIO HEMPOTUBOPEUYHMBYIO IIETIOUKY
paccyXJIeHHI ¢ ONOpo Ha W3ydaeMble 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCTOJb30BaTh MpPH  OOECIEYEHUHM HAayYHBIX 3a/ad COBPEMEHHBIE TEXHOJIOTUHU
UCCIIEIOBAHMSI, CTPYKTYPUpPOBaHUS, OOBSCHEHUS U TNpEICTaBiIeHUs Y4eOHON U Hay4yHO-
NOMyJSIpHON MHGOpMaIyU, MOJY4YEHHOW M3 Pa3iMYHbIX MCTOYHHKOB, YITyOJEHHOTO aHajau3a
noJrydaeMoi HHGOpMaIIvH;

MPUBOJUTL BKJIAJ] POCCUUCKUX U 3apyOeKHBIX YUYCHBIX-QU3UKOB B DPa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTOJb30BAaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B TIOBCEAHEBHOM JKM3HU JUIs
oOecrieyeHnss 0€30MaCHOCTH TPU MCHOJIB30BAHUU NPUOOPOB M TEXHUYECKHX YCTPOWCTB, IS
COXPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;



paboTaTh B IpyNNe C BHIIOJIHEHUEM pPa3IMYHBIX COLUAIBHBIX pOJEH, IIAHUPOBAThH
paboTy TpyMNIbl, PAlMOHAIBHO COKpAIIaTh OOS3aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTH B
HECTAaHJAPTHBIX YCIIOBHSX, aJ€KBAaTHO OLIEHMBATh BKJAJ KaKJOTO M3 YYaCTHUKOB TpPYMIIBI B
pelIeHHe paccCMaTpUBAEMBIX MTPOOIIEM.

K koniy o06y4enus B 11 kiaacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM

NIEPEBECTH Ha NMPHUMEPBI POJIb U MECTO (PU3UKU B CHaJ COBPEMEHHBIX HAYUHBIX KapTHUH
MHpPA, B Pa3BUTHE COBPEMEHHOW TEXHUKHU M TEXHOJIOTUA, B TPAKTUYECKOW ESITEILHOCTH JIIOAEH,
LIEJIOCTHOCTb ¥ €JMHCTBO (PU3MUECKUX KapTUH MUPa;

rpaHyIla PUMEHEHUSI U3YYEHHBIX (PU3MUYECKUX MOJEJeH: TOYeUHBIN 3aps, JIyd CBeTa,
TOYCYHBI UCTOYHUK CBETa, SAEPHAs MOJENIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sijipa IpH
BBINOJIHEHUH (PU3MYECKUX 3a7ay;

pacrio3HaBaTh (pU3NYECKHE SBJICHUS (IIPOLECCH), OOBIACHATh U OOBSICHATH UX HAa OCHOBE
COIIPOTHUBIJIEHUS DJICKTPOJAMHAMMKM M KBAaHTOBOM (DU3MKM: 3JIEKTPUUECKas MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEHCTBHE TOKA, B3aUMOJIEHCTBUE MAarHWUTOB,
JIEKTPOMAarHuTHas WHAYKIMS, ACWCTBUE MArHUTHOIO TOJsI Ha IPOBOJHUK C TOKOM H
NBIDKYILMICS — 3apsil,  JJEKTPOMAarHUTHblE  KoJeOaHWUs W BOJHBL,  IPAMOJMHEHHOE
pacmpocTpaHeHHE CBETa, OTpaXKeHHWe, NpeJoMieHue, HHTeppepeHuns, Aupakuus ¢
MOJISIpU3aIusl CBETa, AUCIepCcusi cBeta, GotodnekTpudeckuit 3gdexrt (Poroaddexr), cBeToBoe
JIaBJICHUE, CBA3b JIMHEHYaTOro u3NMy4deHHs aromMa BenukoOpuTaHUM, KOHIEHTpalUs H
UCKYCCTBEHHAs PalUOAKTUBHOCTD;

OIMCBIBATh U3YYEHHBIE CBOWCTBA BEIIECTB (3JEKTPUUECKYIO, MATHUTHYIO, ONTUYECKYIO,
EKTPUUECKYIO IPOBOJUMOCTb PA3JINYHBIX CPENl) U IIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCTIONB3ysl (U3NYecKyro (opMy: MAIIMHHBIN 3apsAf, CUIYy TOKA, JIEKTPUYECKOE HaIpPsKEHHE,
JIEKTPUUECKOE CONPOTHUBIEHHE, PAa3HOCTh MOTEHLMAIOB, JIEKTPOJBIKYIIYIO CHILy, pabouuii
TOK, WHIYKIHMIO MarHUTHOrO IoJid. mojs, cuina Ammepa, cuina JlopeHna, MHIYKTHUBHOCTb
KaTyUIKH, SHEPIrUus paspsja MU MarHUTHOTO IMOJS, MEPUOJl U TEPUOMUYECKOE H3MEHEHHUE B
IEPEMEHHOM KOHTYpe, 3apsii M Cuja TOKa B Mpolecce TapMOHHYECKUX 3JIEKTPOMAarHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3bIL, MPH ONUCAHUU TPABHIBLHO
TPAaKTOBaTh (PU3WYECKHI CMBICI BEIUYMHBI BEJIWYMHBI. , HUX 3HAYEHUE U CIEJICTBUE,
NpUBEJCHHbIE (OPMYNbI, CBSA3bIBAIOIIME JaHHYI0 (DU3MUECKYI0O BEIMUYUHY C JpYIHMMHU
BEJINYMHAMY;

OINUCBIBATh WM3YYECHHBbIE KBAHTOBBIC SBJICHHMS W IPOLECCHl C MOMOILBIO (PU3NYECKUX
BEJIMYMH: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, [UIMHBI BOJH W YacTOThbl CBETa, DHEPIUU H
uMIynbca (OTOHA, MEpHuoja IMONypachana, SHEPrHMH CBSI3M AaTOMHBIX sJiEep, NMPH OMHCAHUH
OPaBUIBHO TPAKTOBaTh (DU3MUYECKUM CMBICI BEJIWYHMHBI, UX OOO3HAYEHHUS U CIEICTBHS,
(dopMynbl. , CBS3BIBAIOLIME JAaHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTMMH BEJITUYWHAMH,
paccUMTHIBAIOT 3HAYCHHUE (PU3NYECKON BETMUHHBI,

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U ABICHUS C MOMOIIBIO (PU3NYECKUX 3aKOHOB U
OPUHIUNOB: 3akoHa OMbI, 3aKOHOB TIOCJIENOBAaTEIBHOTO M MMAapauICJIbHOTO COEIUHEHMS
IIPOBOJHUKOB, 3akoHa JDxoyns-JIeHna, 3JIeKTPOMAarHUTHBIX 3aKOHHBIX WHAYKIUH, 3aKOHa
IPSAMOJIMHEHHOTO PAacIpOCTPAaHEHUs CBETA, 3aKOHOB OTPAKEHUS CBETA, 3aKOHOB NPEIOMIICHUS
CBETa, YypaBHeHHUs DOiiHmTelHa 111 (QoTodddeKTa, 3aKoHa COXpAaHEHHE SHEPruH, 3aKOH
COXpaHEHMsI HMMITyJbCa, 3aKOH COXPAHEHHUsS 3apsijia, 3aKOH COXPAaHEHHsS MacCOBOTO YHCIA,
noctynatel bopa, 3akoH pagMoOaKTUBHOTO 3apsijia, MPU OTOM TMPOSBISETCA CIIOBECHas



GbopMyIHMpOBKa 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHUS (TPaHUIIBI, 00JIACTh)
IPUMEHUMOCTH;

OIpeJIeJIeHUE HalpaBJIeHUs! BEKTOPAa WHAYKIIUU CHIIBI MATHUTHOTO MIPOBOJHHUKA C TOKOM,
cuioit Amnepa u JlopeHua;

MOCTPOUTH U 3aIMCaTh N300paKeHHE, CO3aTh Oelble 3epKalla, TOHKOU JINH301;

IIpoBecTH 3KCHEPUMEHTHI IO HCCIENOBAaHMIO (DU3MYECKMX METONOB M IPOLIECCOB C
UCIIOJIb30BAaHUEM NPSMBIX M BHEIIHUX W3MEPEHUI: IIpU 3TOM cOpMYIHPOBATh 3aady/3aaady u
cllenaTh TEOPETHUYECKHM SKCIEPHUMEHT, coOpaTh AAaHHBIE O MpeularaéMoM O00O0pYAOBaHHH,
IIPOBECTHU OMBIT U CPOPMYIUPOBATH BHIBOJIBL;

W3yuute mnpsiMble W JOMOJHUTENbHBIC H3MEpeHUus (U3NYECKOro pa3mepa, Ha OSTOU
BBICOTE, CHOCOO M3MEPEHUs M HCIOJB30BAaHHE JIOMOJHUTEIbHBIX METOJ0B H3MEPEHHUs
MOTPELIHOCTEN U3MEPEHUN;

B 3aBucumocTu oT pru3nYecKoil BETMUMHBI C HCIIOIB30BAaHUEM MPSMBIX U3MEPEHUI: Tpu
9TOM KOHCTPYHUPOBaThb HACTPOHKY, (PUKCHPOBATH PE3yJbTAThl MOIY4YEHHOHW 3aBHCHMOCTU OT
(¢u3nyeckoil BeNUYMHBI B BHMJE TaONULl U TpaduKoOB, AenaTh BBIBOJBI 10 pe3yJabTaTaM
UCCIIEI0BaHMS;

coOnoaTh npaBwia 0€30MacHOrO TpyAa IMpH NPOBEACHUM MCCIEJOBAaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW MAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX IPUOOPOB U 1a00paTOPHOTO 000PYIOBaHMS;

peluTh pacuéTHBIE 3aJauyd C SBHO 3aJaHHOM (DPM3MYECKOH MOJENbI0, HCIOIb3Ys
¢u3nueckre 3aKOHBI M NMPUHIIMIIEI, HA OCHOBE aHAIM3a YCIOBHH 3a/1a4, BHIOpATh (U3NUYECKYIO
MOJIENIb, MpPEUIOKEHHYI0 i €€ pelleHusl, NPOBECTH pacu€Tbl M OLEHUTh pPEalbHOCTb
MOJTYYCHHOTO 3HaYeHUs (HPU3NIECKON (HOPMBI;

PELINTh KaueCTBEHHYIO 3a/lady: BBICTPOMTH JIOTMUECKYIO HEIPOTHBOPEUYMBYIO IETMOYKY
paccyXJIeHH ¢ OIIOpOH Ha M3ydaeMble 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCMOJNb30BaTh MpH  OOECIEYEHMHM HAyYHBIX 3aJad COBPEMEHHBIE TEXHOJIOIHU
UCCIICIOBAaHMS, CTPYKTYPHPOBaHUS, OOBSICHEHHs M TMPEICTaBICHHS Y4eOHOH U HaydHO-
HOMYISIPHON MH(OPMAIUK, TMOJTYYEHHONH W3 pa3IMYHBIX MCTOYHHKOB, YIIyOJIEHHOTO aHalu3a
noJy4aeMoi nHpopMaIuu;

OOBSICHATh MNPUHLUIBI JCHCTBUS MAIWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
OIpeNeNATh YCIOBUS MX 0€30I1aCHOTO UCIIOJIb30BAHUS B IIOBCEAHEBHOM KU3HM;

IPUBOANUTH BKJIAJ POCCUHMCKHUX M 3apyOEKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJb30BAaTh TEOPETUYECKHE 3HAHUSA MO (U3MKE B IIOBCEAHEBHOM JKM3HU JUIf
oOecrieyeHns 0€30MaCHOCTH TPU MCHOJIB30BAHUU NPUOOPOB M TEXHUYECKHX YCTPOWCTB, IS
COXPaHEHHMS 3]I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTe B TpymIme C BBIIOJIHEHUEM pPa3IMYHBIX COLHUAIBHBIX POJICH, IIAaHUPOBATH
paboTy TIpymmbl, palMOHAIBHO COKpAaIllaTh OOS3aHHOCTH M IUIAHUPOBATH JEATEIBHOCTH B
HECTAHAAPTHBIX YCIIOBHSX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)XKJOrO0 M3 YYaCTHUKOB IpYyMNIbl B
peleHre paccMaTpUBAEMBbIX ITPOOIIEM.



CTPYKTYPA INTPOI'PAMMBI

OCHOBHOE COJIepKaHue Kom-Bo yacoB o Bcero

KJlaccaMm

(hakTH4IeCKH

10 11

KJ1acc KJ1acc
®u3MKa U €CTECTBEHHO - HAYYHbIA METO/I O3HAHMS 2 2
TIPUPO/IBI
Mexanuka 26 7 33
MonexymsipHas pU3UKa 1 TEPMOJIUHAMHKA 21 21
DneKTpoaguHaAMHKa 19 24 45
Onruka 14 14
OCHOBBI CIEUATIBHON TEOPHUU OTHOCUTEIIBHOCTH 2 2
KBanToBas ¢usuka. dusrka aTomMa ¥ aTOMHOTO s7Ipa 16 16
Ctpoenue Beenennoit 4 4
Nrtorosoe noBropeHue 1 1
Bcero 68 68 136
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OrneHoynas
LHOP

Tema 1. ®u3nkKa U ecTeCTBEHHO - HAYYHBIH MeTO/1 TIO3HAHUS
npupoabl. 2 yaca
1. ®dusuka — Hayka o | 1 OTBET Ha | https://resh.edu.ru/subject/lesson/5894/
npupone. Hayunbie ypoke
METOIBI TIO3HAHHUS
OKPY)KaOIIEro Mupa
U WX OTIHYUEe OT
JPYTHX METO/IOB
[IO3HAHUA. Pons
AKCIIEPUMEHTA u
TEOPUH B TIpoIlecce
MIO3HAHUSI TPUPOJIBL.
2. MonenupoBanue 1 OTBET Ha
(m3UYeCKUX SBICHUN ypoke

17§ MPOIIECCOB.
Hayunble rumoressl.
dusnveckne 3aKOHBI,
TEOpHHU. I'panuribt
MPUMEHUMOCTH
(pM3UYECKUX 3aKOHOB
U TEOPHIL.

Tema 2. Mexanuka. 26 yacon
Kunematuka. 9 yacon

3. Mexanuueckoe 1 OTBET HA
JIBIOKCHHE H  €r0 ypoKe
BUJIBL.
OTHOCHTEIIEHOCTD
MEXaHHYECKOTO
JIBYDKCHHSI.
4, PaBHOMepHOE 1 OTBET Ha https://resh.edu.ru/subject/lesson/6287/
JIBIOKCHUC Tel. ypoKe
CKopoCTb.
YpaBHeHue
pPaBHOMEPHOTO




JIBUOKCHUSL.
I'paduaeckoe
MpEeICTaBICHUE
MPSIMOJIMHEWHOTO
JIBYDKEHHS.

5. CraproBas 1 KOHTPOJIbHAS
JIMarHOCTHKA. pabota

6. AHanu3  craprtoBoii | 1 OTBET Ha | https://resh.edu.ru/subject/lesson/3721/
JIMarHOCTHKH. ypoKe
[IpamonuneitHoe
PaBHOYCKOPEHHOE
JIBIDKEHHE.
YckopeHue

7. YpaBHeHus 1 OTBET Ha
JIBUKCHHUS c ypoKe
MOCTOSTHHBIM
YCKOPECHHUEM.

8. CBoOogHoe manenwue. | 1 OTBET Ha
JBrxeHue c ypoke
YCKOPECHUEM
CBOOOJTHOTO TaJICHYSI.

9. PaBHOMEpHOE 1 OTBET Ha https://resh.edu.ru/subject/lesson/6288/
NBIDKEHHE Tela TI0 ypoKe
OKPYKHOCTH.
Bpamarensnoe
JIBIOKCHHC

10, JlaGoparopras pabota | 1 nmabopaTopHast
Ne 1 «3mepenue pabora
YCKOPEHHSI CBOOOTHOTO
TIaJICHUS».

11] Pemenne 3amau mo | 1 OTBET Ha
TeMe «OCHOBBI ypoke
KHHEMAaTUKID)

Junamuxka. 3akonnl Mmexannku HoroToHa. 9 yacos

12] [epBoiit 3aKoH | 1 OTBET Ha https://resh.edu.ru/subject/lesson/6286/
HeroTona. ypoke
WNuepuuanbabie
CHCTEMBI oTCYeTa.
[Tpunmn
OTHOCHUTEITLHOCTH
lanunes.

13] Cuna. Cps3p Mexnay | 1 OTBET HA
CWJION M YCKOPEHHUEM. YpOKe
Macca. Bropoii 3akoH
HeroToHa.

14 Tpetuit 3aKkoH | 1 OTBET HA
HeroTona. ypoke

15] Cuner B mpupoge. | 1 OTBET HA
Cunia TSKEeCTH. ypoKe

16, Bcemuphoe 1 OTBET Ha https://resh.edu.ru/subject/lesson/4718/
TATOTEHHE. 3akoH ypoxke
Bcemupnoro
TATOTEHUS.
Hcnons3oBanue
3aKOHOB  MEXaHHKH




TUTS 00BSICHEHUS
IBIDKEHU HeOECHBIX
Ted W I Pa3BUTHA

KOCMHYCCKHX
HCCIIEAOBAHNMN.
17 JlaboparopHnas nabopaTopHas
pabota Ne 2 pabota
«Hccnenoranue
JBIDKEHHS Tella TIOJ
JEeHCTBUEM
MOCTOSIHHOMW CHJIBIY.
18, JlaGoparopHas naboparopHas | https://resh.edu.ru/subject/lesson/4721/
pabota Ne 3 paboTa
«3ydyenue
JBIDKEHUS TEJN IO
OKPYXHOCTH noJ
JEeHCTBUEM CUJIBI
TAKECTH u
YIPYTOCTHY.
19, [lepBas kocMuUecKas OTBET HA
ckopocTh. Bec Tena. ypoke
HesecomocTh u
MePerpy3KH.
20, Cuiibl TpeHUsL. OTBET Ha https://resh.edu.ru/subject/lesson/6289/
ypOKe
3aKoHBI cOXpaHeHHUsl.7 4acoB
21| NMmnynsc Tena OTBET Ha https://resh.edu.ru/subject/lesson/5895/
HUMITYJIBC CHITBL. 3aKOH ypoKe
COXpaHCHUs
HUMITyJIbCa.
22) PeaktuBHOC OTBET Ha https://resh.edu.ru/subject/lesson/4719/
JIBIDKEHHC. ypoKe
«Hccnenoranue
YIPYroro 17§
HEYIPYroro
CTOJIKHOBCHHS TEII.
23] Pabora CHUITBI. OTBET Ha https://resh.edu.ru/subject/lesson/6290/
MOoOUIHOCTS. ypoKe
Mexanuyeckas
SHEprus Tena:
MOTEHIIAATbHAS u
KHHETHYeCKas. 3aKoH
COXpaHCHUs u
MpeBpaICHUS
SHEPTUU B MEXaHHKE.
24 JlaboparopHnas nmabopaTopHast
pabota Ne 4 pabota
«Coxpanenmne
MEXaHUYECKOU
SHEePTUU npu
JBIDKEHUH Tea TIOA
JEeHCTBUEM cui
TAKECTH u
YIPYTOCTHY.
25| CpaBHeHHE  pabOTHI OTBET HA
CHIIBI C W3MCHEHHEM ypoKe

KHUHETHYECKOHU




OHCPruu TCjia

26, ['parumb 1 OTBET HA
MIPUMEHUMOCTH ypoxke
KJIaCCUYECKOMN
MEXaHUKH. PelieHue
3a1ad.
27, Kontponbnas pabota | 1 KOHTPOJIbHAs
3a | monyroaue. pabota
28, AHanu3 KOHTPOJIbHOMU | 1 OTBET Ha https://resh.edu.ru/subject/lesson/4720/
pabotel. PaBHOBecue ypoKe

Tell. VYcnosue
paBHOBECHS TEI.

Tema 3. MoJiexkyasipuasi pusuxa. 21 yac
OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOIi Teopuu. 6 YacoB

29,

Bo3unknoBenne
aTOMHUCTHYECKOM
TUTIOTE3BI  CTPOCHUS
BeIleCTRA. Macca
MOJICKYIL.

KommaectBo
BEIIECTBA.

1

OTBET Ha
ypoke

https://resh.edu.ru/subject/lesson/5896/

30,

DKCIEepUMEHTAIbHEIE
JIOKa3aTeIbCTBA
OCHOBHBIX
MOJIOKEHUH
MOJICKYJISIPHO-
KHHETHYICCKOU
Teopuu. bpoyHoBckoe
JIBIDKCHHE.

OTBET Ha
ypoke

https://resh.edu.ru/subject/lesson/4722/

31

Crtpoenue u cBOMCTBa
razoo0pa3HbIX,
KUJKUX H TBEPHABIX
TeJ.

OTBET Ha
ypoKe

https://resh.edu.ru/subject/lesson/3731/

32,

Mogens HAeaIbHOTO
rasa B MOJICKYJISIPHO-
KHHETHYECKOHN
TEOpUH.

OTBET Ha
ypoKe

33,

JaBienne rasa.
OcHOBHOE ypaBHEHHUE
MOJICKYJISIPHO-
KHUHETUYECKOUN
TEOPHH Traza.

OTBET Ha
ypoKe

https://resh.edu.ru/subject/lesson/6291/

34,

Pemenne 3amau 1o
TeMe «MonekynspHas
busuKay.

OTBET Ha
ypoke

Temneparypa.
JHeprusi TemJI0BOI0
JABMKEHUS] MOJIEKY.JI.
2 yaca

35,

Temnepartypa u
TEILJIOBOE
paBHOBeEcCHE.

OTBET Ha
ypoke

https://resh.edu.ru/subject/lesson/5898/

36,

AOcomntoTHas
TeMIieparypa Kak
Mepa cpenHei
KHHETHYICCKOMN
DHEPTUH  TEIUIOBOTO

OTBET Ha
ypoke




JIBFOKCHUSI YaCTHII
BEIIECTBA.
YpaBHeHue cOCTOSTHUS HIeATLHOT0 ra3a. ['a3oBble 3aKOHBI.
7 yacoB
37, YpaBHeHue 1 OTBET Ha https://resh.edu.ru/subject/lesson/6292/
COCTOSTHUS ypoKe
HCATHHOTO Ta3a.
38| l"a3oBBIC 3aKOHBI. 1 OTBET Ha
ypoKe
39, JlaGopatopHas 1 | mabopaTtopHas
pabota Ne 5 pabota
«OmpITHAS TIPOBEpPKA
3aKOHa Teit-
Jroccakay.
40, Haceimennsrit  map. | 1 OTBET Ha https://resh.edu.ru/subject/lesson/4740/
3aBUCUMOCTH ypoKe
JTABIICHUS
HACBHIIEHHOTO  Mapa
oT TEMIIePaTypHl.
Kunenue. Pemenue
3ajad.
41| Bnaxnocts BoO3myxa | 1 OTBET Ha https://resh.edu.ru/subject/lesson/3741/
U e€ H3MEepeHue. ypoKe
«3mepenue
BIKHOCTH BO3yXa»
42) Kpucrammueckne w | 1 OTBET HA
amopdHbIe Tela. ypoKe
43] Pemenne 3amau mo | 1 OTBET Ha
Teme «Il"a3oBbIE ypoKe
3aKOHBDY.
OcHoOBBI
TepMOAMHAMUKH. 6
4acoB
44| Baytpennss sneprus. | 1 OTBET Ha https://resh.edu.ru/subject/lesson/5897/
Pabora B ypOKe
TEPMOJINHAMUKE.
45] KommuecTBo 1 OTBET Ha
TEIOThl.  Perenue ypoKe
3ajad.
46, [epBoIit 3aKoH | 1 OTBET Ha https://resh.edu.ru/subject/lesson/4723/
TEPMOJTUHAMUKH. ypoKe
47 HeoOpatumocTts 1 OTBET HA
MPOIIECCOB B ypoKe
npupone.  Pemenue
3ajad.
48, [punnuner aevicteus | 1 OTBET Ha https://resh.edu.ru/subject/lesson/3763/
TETUTOBBIX ypoKe
JIBUTATEIIEH. JBC.
Huzens. KITJ
TEIUTOBBIX
nBurareseil. Pemrenue
3ajad.
49, KontponbHas pabora | 1 KOHTpPOJIbHAS
110 TeME paboTa




«MonekynspHas
dhuzuka. OCHOBBI
TEPMOTUHAMHUKH.

Tema 4. DnexTponnHamuka. 21 gac
OCHOBBI JIEKTPOANHAMHUKH. DJIEKTPOCTATHKA. 9 yacoB

50,

AHaN3 KOHTPOIHHOU
paboThI.
OnemMeHTapHbIN
BJIEKTPUUECKUN

3aps. 3akoH
COXpaHeHUs
ANEKTPUIECKOTO
3apsma. 3akoH
Kynona.

1

OTBET Ha
ypoke

https://resh.edu.ru/subject/lesson/6293/

51,

DNEeKTpUYECKOE TOJIE.
HanpsixeHHOCTD
JIEKTPUIECKOTO
OJIs.

OTBET Ha
ypoKe

https://resh.edu.ru/subject/lesson/5899/

52,

[Ipunnun
CYTIEPITO3UIINN
TOJICH. CuioBsle
JINHUHA
DIEKTPUIECKOTO
OJIs.

OTBET Ha
ypoKe

53,

[IpoBoaHMKH B
JNEKTPOCTATUIECKOM
noJe.

OTBET Ha
ypoke

54,

JvsnexkTpuxu B
BIEKTPOCTATUYECKOM
none. Ilonmsapuzanus
JTUDIIEKTPHKOB.

OTBET Ha
ypoke

55,

ITorennanpHas
SHEPrus 3apsLKEHHOTO
Tena. ITorennman
AIEKTPOCTATHICCKOTO
moisi W Pa3HOCTh
MOTCHITNAJIOB.

OTBET Ha
ypoke

56,

CBs3p MEXITy
HaIpsKEHHOCTHIO
3IEKTPOCTATUYECKOTO
IOJII M Pa3sHOCTBIO
IOTEHIUAJIOB

OTBET Ha
ypoke

57,

DNEeKTPOEMKOCTb.
Konnencaropsr.
OHeprus
3apsSHKEHHOTO
KOHJIEHCATOopa.

OTBET Ha
ypoke

58,

KontposbHas pabora
o TeMe
«DNEKTPOCTATUKAY.

3aKO0HDBI MOCTOSTHHOI'0 TOKA. 7 YacoB

59,

AHaN3 KOHTPOIHHOM
paboTEHL.
ONEeKTpUYECKUI TOK.
Cuna TOKa. 3akoH
OMa mIg ydJacTka
LEenH.

OTBET Ha
ypoKe

https://resh.edu.ru/subject/lesson/5901/




60, DnekTpuyeckas Lemnb. | 1 OTBET HA
ITocnenoBarenbHOE U ypoKe
napanieabHOe
COCAMHEHHUS
MTPOBOJTHAKOB.

61) JlaboparopHnas 1
pabota Ne 6
«3yuenue
MOCJIE/IOBATENILHOTO H
napaieTbHOrO
COCAMHEHHUS
MTPOBOJTHHKOBY.

62, Pabora m momHoCTh | 1 OTBET Ha
AIIEKTPUYECKOTO TOKA. ypoKe

63 DIEKTPOABIIKYILAS 1 OTBET Ha https://resh.edu.ru/subject/lesson/5900/
cuna. 3akon Oma ms ypoKe
MIOJIHOM IIETH.

64, JlaGopatopHas 1
pabora Ne 7
«M3mepenne DJIC u
BHYTPEHHETO
COTIPOTHBIICHUS
MCTOYHHUKA TOKay.

65, Pemenne 3amay mo | 1 | oTBeT Ha https://resh.edu.ru/subject/lesson/4741/
TeMe «3aKOoHBI ypoKe
MOCTOSIHHOT'O TOKay.

DJIeKTpUYeCKHii TOK B Pa3JIMYHBIX cpelax. 5 yacos

60, OnexTpudeckas 1 OTBET Ha https://resh.edu.ru/subject/lesson/3775/
MPOBOJMMOCTD ypoKe
Pa3INYHBIX BEIICCTB.
3aBUCHUMOCTh
COIPOTHBIICHUS
MPOBOJTHHKA oT
TEMIIepaTyphl.

CBepxXnpoBOANMOCTb.

67, OnexTpudeckuii Tok B | 1 OTBET Ha https://resh.edu.ru/subject/lesson/6295/
MOJYTIPOBOJHHKAX. ypoKe
[Ipumenenune
MOJTYTIPOBOAHUKOBBIX
IpuOOPOB.

68, Hrororas 1 KoHTpoJsibHas | https://resh.edu.ru/subject/lesson/3787/
KOHTpOJIbHAsI padoTa. pabota
ONeKTpUYECKUI TOK B
BaKyyMe.

DJEeKTPOHHO-TTy4YeBas
TpyOKa.
ONEeKTPUIECKUN  TOK
B KHUJIKOCTSIX.
ONEeKTpUYECKUI TOK B
razax.
HecamocrostenbHblit
U CaMOCTOSTEIbHBIN
paspsabl.
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Tema 1. DnexkTpoanHamuka (nmpogoskenue). 11 yacos

1. B3aumopeiicteue | 1 | oTBeT Ha https://resh.edu.ru/subject/lesson/3
MarHuTOB. ypoKe 806/
MarnuTtHoe TmoIe.

MarunurtHas
WHIYKIHSL.

2. Cuna Amnepa. 1 | orBer Ha

ypoke

3. JlaGopatopHas 1 | maboparopH
pabora  Ne 1 ast pabota
«Habnronenue
NEUCTBUA
MArHUTHOTO TIOJS
Ha TOK».

4. Cuna Jlopenua. 1 | orBer Ha

ypoke

5. BBognas 1 KOHTPOJIbHA
IUAarHOCTHKA. s paboTta

6. MaruutHsbie 1 | oTBeT Ha https://resh.edu.ru/subject/lesson/5
CBOMCTBa ypoke 902/
BEIECTBA.

7. AHanmn3 BXO#HOHW | 1 | OTBeT Ha https://resh.edu.ru/subject/lesson/4
JTUArHOCTHKH. ypoKe 908/
DneKTpoMarHuTHa
b WHIYKIIHSL.

OtkpeiTHE
3IEKTPOMArHuTHO
171 MHIYKIUU.
MarauTHbII
MOTOK.

8. JlaGopaTopHas 1 | mabopatopH
pabora  Ne 2 ast pabota
«3yuenne
SIBJICHUS
3IEKTPOMArHUTHO
Y MHIYKIIUW.




3aKoH
AJIIEKTPOMATHUTHO
U WHIYKIUH.
CamouHayKIIHS.
NHIyKTUBHOCTb.

OTBET Ha
YpOKe

https://resh.edu.ru/subject/lesson/5
905/

10

ONEKTPOMarHuTHO
€ 1moje. DHeprus
MarHMTHOT'O TOJIS.

OTBCT Ha
ypoKe

11

O06o00maronte-
HOBTOPUTEIBHOE
3aHATHE IO TEMe
«OJIEKTPOMAarHuTH
ast MUHIYKLHSD.

OTBET Ha
YpOKe

Tema 2. Kose0anusa v BoaHbI. 20 4acoB

Mexannueckue KoJieoanus. 4 yaca

12

Mexanudeckue
KoJICOaHHS.
MaremaTudeckuit
MasTHHK.

OTBECT HaA
ypoKe

https://resh.edu.ru/subject/lesson/4
907/

13

I'apmonnueckue
KoJIeOaHMS.
[IpeBpamenue
SHEPTrUHn npu
rapMOHHUYECKHUX
KOJICOaHMSIX.

OTBCT Ha
ypoKe

14

JlaGopatopHas
paborta Ne 3
«Onpenenenue
YCKOpEHHUs
CBOOOTHOTO
najieHus pu
MIOMOIIIU
MasiTHUKA.

nabopaTopH
ast pabota

15

BriHyX1€eHHBIE
MEXaHUYECKHUE
KOJIEOAHMSL.
Pe3onanc.

OTBET Ha
ypOoKe

JJIeKTPOMarHuTHbIE KoJle0aHusl. 6 4acoB

16

ONEKTPOMarHuTH
1503 KoJIcOaHusI.
KonebarenpHblii
KOHTYP.

1

OTBECT Ha
ypoKe

https://resh.edu.ru/subject/lesson/4
909/

17

YpaBHeHus,
OITMCHLIBAIOIIIHE
CBOOOIHEIC
AJICKTPUUYECKUE
KoJIeOaHHsI.

OTBCT Ha
ypoKe

18

[lepemenHbII
ANEKTPUYECKUAMN
TOK. AKTHUBHOE
CONPOTHUBIICHHE.
JelicTBytomue

OTBET Ha
ypoKe

https://resh.edu.ru/subject/lesson/5
904/




3HA4YCHUA CHIJIbI

TOKa u
HANPSDKEHUS.
19 Pe3onanc B OTBET Ha
JNEKTPUYECKON YpOKe
uenu.  Pemienue
3ajad.
20 I'enepatop OTBET Ha
IIEKTPUYECKOTO ypoKe
TOKa.
Tpancdopmarop.
21 IIpownsBoacTBo u OTBET Ha
nepegaya ypoKe
ANEKTPUYECKON
SHEPTUu
Mexannuyeckue BOJIHbI. 3 yaca
22 BomHoBsIe OTBET Ha https://resh.edu.ru/subject/lesson/3
SIBJICHUSL. ypoKe 795/
Pacnpoctpanenue
MEXaHUYECKUX
BOJIH.
23 VYpaBHeHue OTBET Ha
rapMOHHYECKON YpOKe
Oerymieii  BOJIHEIL.
BosHbl B ynpyrux
cpenax.
24 3BYKOBBIE BOJIHBI. OTBET HA
ypoke
JJIeKTPOMArHUMTHbIE BOJIHBI. 7 4ac0B
25 DNEKTPOMarHuTH OTBET Ha https://resh.edu.ru/subject/lesson/4
bI€ BOJIHBI. ypoKe 913/
26 N3o0peTenune OTBET Ha
paauo A.C. YpOKe
[TonoBeIM.
[IpuHuun
pagrOCBS3H.
27 CaoiicTBa OTBET Ha
3IEKTPOMArHUTHBI ypoKe
X BOJIH.
28 Monynsius u OTBET Ha
JNETCKTUPOBAHUE. ypoke
[Ipocrenimmii
paguonpUEMHHUK.
29 Panmumosnoxanms. OTBET Ha https://resh.edu.ru/subject/lesson/4
TeneBuaenue. ypoKe 915/
CoroBas CBs3b
30 KonTponbsHas KOHTPOJIbHA
pabora 3al s paboTa

MOJIYTOJTHUE.




31

Penrenue 3amay mo
teMe «Konebanus
U BOJIHBI.

OTBET Ha
YpOKe

Tema 3. Ontuka 1

6 yacos.

32

Ananmmz
KOHTPOJIBHON
pabotsl. CKOpOCTh
CBETA. Metoanl
ompeeIeHus
CKOPOCTH  CBeETa.
[TpuHIMI
T'rolirenca. 3akoH
OTPaKEHHUS CBETA.

OTBET Ha
YpOKe

https://resh.edu.ru/subject/lesson/4
914/

33

3aKoH
MIPEIOMIICHUS
cBeTa.  SIBieHwme
ITOJTHOT'O
BHYTPEHHETO
OTpaXeHUs CBETA.

OTBCT HaA
ypoKe

34

JlaGopatopHas
pabora Ne 4
«3mepenue
MoKazaTens
IPETOMJICHUS
CTEKJIay.

nabopaTopH
ast pabota

35

JIuH35I.
[Toctpoenue
U300paxeHnii B
JIMH3E.

OTBCT Ha
ypoKe

https://resh.edu.ru/subject/lesson/3
843/

36

dopMmyna TOHKOU
JIUH3HL.
YBenuueHue
JIUH3HL.

OTBECT HaA
ypoKe

37

JlaGopaTopHas
pabdora Ne 5
«Onpenenenue
ONTUYECKON CHJIBI
U ¢doxycHOro
paccTosiHus
coOuparormiei
JIMH3BDY.

nabopaTopH
ast pabota

https://resh.edu.ru/subject/lesson/3
829/

38

Hucnepcust cBera.
WnTepdepenius
CBETa.

OTBET Ha
ypOoKe

https://resh.edu.ru/subject/lesson/3
818/

39

Hudpakuus cBeta.
Hudpakmonnas
pelmeéTKa.

OTBCT HaA
ypoKe

https://resh.edu.ru/subject/lesson/5
906/

40

JlaGopaTopHas
pabora Ne 6
«Omnpenenenue
JUINHBL  CBETOBOH

BOJIHBD).

nabopaTopH
ast pabota




41 [TonepeunocTs 1 | oTBer Ha https://resh.edu.ru/subject/lesson/3
CBETOBBIX  BOJIH. ypoKe 853/
[Tonspuzanus
CBETa.
42 Bunpt w3nyuyenuii | 1 | nabopaTopH
u CIIEKTPOB. ast pabota
JlaGopaTopHas
pabora Ne 7
«Hao0mronenne
CILUTOIIHOTO u
JIMHENYaToro
CIIEKTPOBY.
43 [xana 1 | oTBer Ha
AIIEKTPOMATHUTHBI ypOoKe
X WU3JIYYEHUH.
44 Pemenue 3amau mmo | 1 OTBET Ha
Teme «M3myuenune YpOKe
U CTICKTPBDY.
45 KonTponbHas 1 | KOHTpOJBHA
pabora 1o Teme g paboTa
«OnTukay.
Tema 4. CnenuajibHasi TEOPUSA OTHOCHTEJIbHOCTH. 2
yaca
46 Ananuz 1 | oTBer Ha https://resh.edu.ru/subject/lesson/5
KOHTPOJIbHOM ypoKe 907/
paboTHI.
ITocTynatsl
Teopuu
OTHOCUTEIIEHOCTH.
[TpuHIMI
OTHOCUTEIIbHOCTH.
47 PensituBucTckas 1 | orBer Ha https://resh.edu.ru/subject/lesson/4
nuHaMuka. CBs3b ypoke 916/
MEXKJy Maccod H
SHEPruen.
Tema 5. KBanrtoBas ¢usnka. Pusnka aroma H
aTOMHOrO0 siapa. 16 yacos
48 CBeToBbIC 1 | orBer Ha https://resh.edu.ru/subject/lesson/4
KBaHTBHI. ypoKe 917/
Dorodddexr.
49 ®DOTOHEI. 1 | oTBer Ha https://resh.edu.ru/subject/lesson/3
l'unotesa ne ypoKe 878/
bporins.
50 [Ipumenenue 1 | oTBer Ha
dbotorpdekra. ypOKe
51 Crpoenue aroma. | 1 | oTBeT Ha https://resh.edu.ru/subject/lesson/3
OnbITHI ypoke 910/
Pesepdopra.
52 KBanToBBIC 1 | oTBer Ha https://resh.edu.ru/subject/lesson/5
nocrynartel  bopa.




W3nyuenue u ypoKe 908/
MOTJIONICHHE
CBETa aTOMaMH.
53 VYerpoiicTBo u OTBET Ha
pUMEHEHHE ypoKe
Ja3epoB.
54 MeTtonanl OTBET Ha
HAOIOIEHUS u ypoKe
perucTparyu
3apSKECHHBIX
YaCTHII.
55 JlaGopatopHas nabopaTopH
pabora Ne 8 ast pabora
«M3yuenune
TPEKOB
3apSHKECHHBIX
JaCTHUID).
56 OTtkpbITHE OTBET Ha
PalnOaKTHBHOCTH. ypoKe
Anbda-, Oera- u
ramMMa-u3JIy4eHue.
57 PagnoakTuBHBIC OTBET Ha https://resh.edu.ru/subject/lesson/3
IIPEBPAITCHHSL. ypoKe 889/
3aKoH
paZlnOaKTHBHOTO
pacnaja.
58 Crpoenue OTBET Ha https://resh.edu.ru/subject/lesson/5
aTOMHOTO  siapa. ypoKe 845/
SlnepHble cuibl U
DHEPrus CBSI3U
spa.
59 SnepHbie OTBET Ha
peakuuu. ypOoKe
ODHepPreTU4eCcKuil
BBIXOJ  SIIEPHBIX
peakuui.
60 LenHbie smepHbIE OTBET Ha https://resh.edu.ru/subject/lesson/4
peaxkuuu. ypoKe 918/
S nepHslil peakTop
61 TepmosinepHbie OTBET Ha
peakuuu. ypOoKe
[Ipumenenue
SIIEPHOM SHEPTUU.
buonornueckoe
JICUCTBUE
pajuanum.
62 DneMeHTapHbIC OTBET Ha https://resh.edu.ru/subject/lesson/5
YaCTHIIBI. ypoKe 909/
63 Hrorosas KoHTposibHa | https://resh.edu.ru/subject/lesson/3
KOHTPOJIbHAS s paboTa 900/

pabora.




Tema 6. Actrponomusi. 4 yaca

64 AHanu3 OTBET Ha https://resh.edu.ru/subject/lesson/3
KOHTPOJIbHON ypoKe 918/
pabotel. Bunumeie
JIBYDKECHUS
HEOCCHBIX TEl.

65 [Tpupona Tem OTBET Ha https://resh.edu.ru/subject/lesson/5
ConneuHoi ypoKe 910/
CUCTEMBI. 3aKOHBI
JIBUKCHUS TITAHET.

66 Crpoenue " OTBET Ha https://resh.edu.ru/subject/lesson/4
HBOJIIOIHUS 3BE3/I. ypoKe 937/

67 ["anakTukH. OTBET Ha https://resh.edu.ru/subject/lesson/4
Crpoenue u ypoKe 935/
SBOJTIOIHS
Bcenennon.

Tema 7. IloBTopenne. 1 yaca

68 [ToBTOpEHUE MO OTBET Ha
TEMe ypoKe

«MexaHuKa,
«MonexkynsipHas
bu3uKay




10.

11.

IIpunoxenne 1
HopmaTuBHO-npaBoBoe odecnevenmne

®enepanbHblit 3aKk0H 0T 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccutickoii
Oeneparuny (B pegakiuu ot 24.09.2022 Ne 371-D3);

Vka3 [pesuaenta Poccuiickoit @enepanuu ot 21.07.2020 Ne 474 «O HalMOHAIBHBIX
nensx passutus Poccuiickoit @enepaunu Ha nepuon 10 2030 rogay;

[Tpuka3 MunucrepctBa npocsenieHus Poccuiickorn @enepanun ot 11.02.2022 Ne 69
«O BHeceHnH n3MeHeHuH B [1opsiiok opraHu3aiy U OCyIECTBICHH 00pa30oBaTeIbHOM
JIEATETLHOCTH TT0 OCHOBHBIM 00I1Ie00pa30BaTeIbHBIM MTpOTpaMMaM — 00pa30BaTEIbHBIM
nporpaMMaM  HayalbHOTO OOIIEro, OCHOBHOTO OOIIETO0 W CPEJHEero  oOIero
0o0pa3zoBaHMs, YTBEPKACHHBIM NMpPUKa3oM MHHHUCTEpCTBa MpocBemieHus Poccuiickoit
Oepnepaunn oT 22.03.2021 Ne 115»;

[Mpukaz Munnpocsemenuss Poccunm ot 18.05.2023 Ne 371 «O0 yTBepkKIeHHH
dbenepanbpHON 00pa30BaTEIHLHON IPOTPAMMBI CPETHETO 00IIero 00pa3oBaHUMY;

[Ipukaz MunucrepctBa oOpa3oBanusi M Hayku Poccuiickoii @Deneparmuu Ot
17.05.2012 Ne 413 «OO6 yrBepxkaeHuu (enepanpbHOTO  TrOCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIAPTa CPEAHETO 001Iero 00pa3oBaHusy (B pelakiuu mpukasza No
732 ot 12.08. 2022 roxa);

[Tpukaz MunucrepcrBa npocsemenns: Poccuiickoit @enepamuu ot 20 mast 2020 r. Ne
254 «OO6 yTBepKJICHHH (eaepaabHOrO IIEpPeUHs YYCOHHMKOB, JIONMYIICHHBIX K
UCIOJB30BAHUIO TMPH peal3allud HMEIOLUX TOCYIapCTBEHHYIO aKKPEIUTAIUI0
00pa30oBaTeNbHBIX MPOrpaMM Ha4yalbHOrO OOIIEro, OCHOBHOTO OOILEro, CpeaHero
obmero o00pa3oBaHUS OpraHU3ANMAMH, OCYIIECTBISIIONIUMUA  00pa30BaTEIbHYIO
JeSATEITbHOCTDY;

[Ipuka3z MunucrepctBa npocsemienusi Poccuiickoit denepamuu ot 28.02.2022 Ne 96
«O0 yTBepKIIEHUU MEPEUHs OPraHU3aINi, OCYIIECTBISIONNX HAYYHO-METOINYECKOE U
MeToauYeckoe obecrieueHne 00pa3oBaTeNbHONW  JIEATENbHOCTH [0  peaau3aluu
OCHOBHBIX 00II€00pa30BaTeNbHBIX NPOrpaMM B COOTBETCTBHHM C (enepaabHbIMU
roCyJapCTBEHHBIMHU 00pa30BaTEIbHBIMU CTaHIAPTAMHK OOIIETO 00pa30BaHMMY;

ITocTranoBinenue I7aBHOrO TrOCYZapCTBEHHOIO CaHUTAapHOro Bpada Pocculickon
Oenepannn ot 28.09.2020 Ne 28 «O06 yrBepknennn canutapsix npasui CII1 2.4.3648-
20 «CaHHUTapHO-3MUAEMUOJIOTHYECKUE TPeOOBAHUS K OpPraHM3ALMUSAM BOCIHUTAHHUS M
00y4YeHHs, OTJIbIXA U O3/I0POBJICHUS JE€TEH U MOJIOICKI Y,

[Ipukaz MununctepcTBa mnpocBemenus P® ot 02.08.2022 Ne 653 «0O6 yTBepx)IacHUH
(denepanabHOro IMEPEYHS DJICKTPOHHBIX OOPa30BaTENIBHBIX PECYPCOB, JOMYIICHHBIX K
HUCIIOJIB30BaHUIO npu pcanrnsanun HUMCIOIINX TOCYAapCTBCHHYIO AKKpCAUTAILUIO
obpazoBarensHbIX Mporpamm HOO, OO0, COO».

[Tpuka3z Munnpocsemenuss Poccuu ot 06.09.2022 Ne 804 «OO0 yTBep>KIEeHUU MEPEUHS
CpeICTB OOy4YeHUS M BOCIHMTAHUSA, COOTBETCTBYIOLIMX COBPEMEHHBIM YCIOBHUSIM
oOydeHuss, HEOOXOMUMBIX TpPH OCHAIICHWU OOIIe00pPa30BATENBHBIX OpPraHHU3aAIil B
LHeNAX peaau3ald  MEpOINpHUATHH TOCYJapCTBEHHOM TmporpaMmmbl  Pocculickoi
Oenepannn  "Pa3Butne o00pazoBaHus", HaNpaBICHHBIX Ha COJCHCTBUE CO3aHUIO
(cozmanme) B cyobektax Poccuiickorr denmepanuu HOBBIX (JIOMOJIHUTEIBHBIX) MECT B
0011e00pa30BaTeIbHBIX OpraHU3alUAX, MOJEPHHU3ANNI0 HH(PACTPYKTYpPHI OOIIETo
00pa3zoBaHMs, IMIKOJBHBIX CHCTEM O0pa3oBaHUsA, KPUTEPUEB €ro (HOPMUPOBAHUS U
TpeOoBaHU K (yHKIIMOHATHFHOMY OCHAIIEHUIO 0011e00pa30oBaTebHBIX OpraHu3alui, a
TaK)Ke OIpe/eJIeHN HOPMAaTHBAa CTOMMOCTH OCHAIIEHUS OJHOTO MecTa 00ydarolerocs
YKa3aHHBIMH CPEACTBAMH OOYUYCHHS M BOCITUTAHUS;

[Tucemo MunHCTEpCcTBa 00pazoBanus U Hayku YensOuHckon obnactu ot 25.05.2023
r. No 5472 «0O06 0COOEHHOCTAX TPEMOAaBaHUS YYEOHBIX MTPEIMETOB IO
00pasoBarenbHBIM MporpaMMamM B cooTBeTcTBUM ¢ 00HOBIEHHBIMU DOIT HOO, OO0 n



COO B 2023/2024 y4eOHOM romy»;
12.  ITucemo MunmctepcTBa oOpa3zoBanus U Hayku YensionHckoi obactu ot 25.05.2023
r. Ne 5474 «0O06 0cCOOEHHOCTAX TIPEMOAaBaHUS YYEOHBIX MPEIMETOB IO

00pasoBatenbHBIM IporpaMmaM B cooTBETCTBUU ¢ 00HOBIEHHRIM PI'OC COO u OOII
COO B 2023/2024 yyeOHOM TOIY».



IMpuioxenne 2

Y4eOHo-MeTOoqMYECKHIT KOMILIEKC MpeAMeTHOH o01acTu «EcTecTBeHHbIE HAYKI
Ha 2023/2024 yyeOHbIii 1o

Kaace | YueOnuk Meroauyeckoe M JAUIAKTHYECKOE
olecneyenue
10 Msxkuwes, I' ., byxosues, b.b., Corckuii, | 1 Mapon, E.A. OnopHble KOHCIEKTHI H
H.H. ITapdentheBa, H.A., ®usuka: yueOHUK b epeHIUpPOBAHHbIE 3a1auu o
ais 10 kmacca  00meoOpasoBATENBHEIX | dyspke: 10 kmace. - M.:  IIpocBereHue,
yupexxkaenuii / Mskume I'.5. Byxosues 2017
B.b., Corckuit H.H. ITapdentoeBa H.A. - M. ®usnka. Tloypounsie paspabotkm. 10
[Ipocsemenue, 2018 .
Kjacc: mocobue s oOrieoOpa3oBar.
opraHu3aruii: 6a30BbIA U YIiIyOJl. YPOBHU
/ HO.A. CaypoB. — M.: IIpocsemenue,
2017
11 Ousmka. 11 xmacc:  ywe6. mnsa | Mapon, E.A. OmnopHble KOHCIEKTHI H

0011e00pa3oBar. OpraHu3aIyii ¢ MpuI. Ha
AJICKTPOH. HOCUTENE: 0a30BbI YPOBEHD /

I'.A. Msaxuies, b.b. byxoBues,
H.H. Cotckwnii; 5 (0)i | pen.
H.A. ITapdenTreBoi. — M.:

[Ipoceemenue, 2018

Qg depeHIMpOBaHHbIC 3a1a4u 1o
¢usuke: 11 xmacc. - M.: Ilpoceemenue,
2017

O®usuka. [loypounsie paszpaborku. 11
Kjacc: mocobue s oOrieoOpa3oBar.
opraHu3arii: 6a30BbIA U YIIyOJl. YPOBHU
/ HO.A. CaypoB. — M.: IIpocsemenue,
2017

Y4eOHO-METOMUECKU KOMIUIEKC TO (DU3MKE TIOJHOCTBIO COOTBETCTBYET TPEOOBAHUAM

®denepallbHOTO

roCyJ1apCTBEHHOTO

00pa3oBaTeNLHOTO

CTaHiapra CpeaHero  oOIIero

oOpa3oBaHMs, BXOIUT B defepatbHbIi MepeueHb YYeOHUKOB U Y4eOHBIX mocoOuit Ha 2023/2024
yueOHBII roJ 1 00ecreunBaeT peaau3annio pabodeii mporpaMmsl.




XapaKkTepUCTHKA OLEHOYHBIX MATEPHAJIOB

IInanupoBaHue KOHTPOJIS U OLCHKH 3HAHUI yYalUXCs

IMpuioxenne 3

10 xknacc
Tema KonuuectBo KonuuectBo KonuuectBo
4acoB KOHTPOJIbHBIX 1a00paTOPHBIX
pabot pabot
1. ®u3nka U €CTECTBEHHO - HAYYHBIN | 2 - -
METO/]T TO3HAHWSI IIPUPOJIBI
2. MexaHuka 26 2 4
3.  Monekynsapuas  ¢usuka wm | 21 1 1
TEPMOJIMHAMUKA
4. DeKTpoAMHAMHUKA 19 1 2
Bcero: 68 yacoB 4 7
11 kaacce
Tema KonnuecTBo yacos KonunuectBo Konunuectso
KOHTPOJIBHBIX 1abopaTOPHBIX
pabor pabor
1. DnexTpoauHamuka 24 2 2
2. OnTuka 14 1 4
3. Mexanuka 7 1
4. OCHOBBI ClIeIMAJILHONU TEOPUHU 2
OTHOCHUTEIIbHOCTH
5. KBanToBas ¢pusuka. Ousuka 16 1 1
aTOMa ¥ aTOMHOTO sijipa
6. Ctpoenue Bcenennou 4 - -
7. IloBTOpeHue 1 -
Bcero: 68 4JacoB 4 8
HMcToYHMKH OLIEHOYHBIX MATEPHAJIOB
Nen/n | Ha3Banue ABTOp Brixonnble
JTAHHBIC
1. | ®usuka. 10 KJIacc. Hunaktuaeckue | Mapon, A.E., Mapon, | M.:  [Ipoda,
MaTepHabl. E.A. 2011.
2. | ®usuka. 11 KJ1acc. Hunaktuueckue | Mapon, A.E., Mapon, | M.:  [poda,
MaTepHuabl. E.A. 2004
3. | ®usuka: KoHTposib 3HaHUH, yMEHUN U 3a00THH, B.A., | M.:
HaBbIkOB yyamuxcs 10 -11 knacco: Kuura Komuccapos, B.H. [Ipocemienue
JUISL YYUTEIS. , 2008.
4. | ®usuka. 10 ximacc. OnopHbIe KOHCIIEKTHI U Mapomn, E.A. CIl6.: OOO




Pa3HOYPOBHEBBIE 3aaHUs «Buxkropus
mrocy, 2019.
5. | ®usuka. 11 knacc. OnopHbIe KOHCIIEKTHI U Mapomn, E.A. CIlo.: 0OO0O
pa3HOYPOBHEBbIE 3aJ]aHUS «Bukropus
mrocy», 2018.
6. | ®usmka. [luarnocTudeckue pabOTHI AJIst JleGenena, O.H4., | M.: BAKO,
MPOBEJICHUS TpoMexyTouHoM arrectanuu. 10- | I'ypenkas, H.E. 2013.
11 kmaccel.

[IpencraBneHHple B pabodeld MporpaMme OICHOYHBIC MaTepUabl COOTBETCTBYIOT
tpeboBanussM OI'OC u BXOIAT B MEPEUCHh OPTaHU3AIMA, OCYIIECTBISIONINX BBITYCK Y4EOHBIX
MOCOOMH, KOTOPBIC JOIMYCKAIOTCSA K MCIOJBb30BAHUIO TIPH PEATM3AlMKH  POTPaMMBbI 110 (pHu3uKe
cpenHero (MoxHoro) obmero obpa3zoBaHUsI.




IMpuaoxenue 4

Peasmzanms padoueilt nporpaMMsbl y4eO0HOI0 npeaMeTa s 00y4aoImmx ¢
OrpaHHYEeHHbIMHU BO3MOKHOCTAMH 310POBbS

Peanmzanuss paboueit mporpamMmbl IS OOYYArOIIMXCS C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBBSI COOTBETCTBYET COJIEPKAHMIO paboueill mporpaMmsl 1Mo (U3HKE C
y4eToM TpeOOBaHUN K IUIAHUPYEMBIM pe3ysibTaTaM OCBOEHHS yuyeOHoro mpenmera. [lpu
3TOM CKOPPEKTHUPOBAHBI OLIEHOUHBIE MaTepHAIIbl B YaCTH 00beMa 3aJaHUM JIJIs1 BBITIOJTHEHUS
U BpeMs BbIMonHeHus. [lpu mogdope conepkaHus 3aHATAN MO (QU3MKE JUISl yYaIIUXCS C
OB3 yuuThIBaIOTCS, C OAHON CTOPOHBI, IPUHLMUI JTOCTYIHOCTH, a C JPYTOM CTOPOHBI, HE
JIOMTYCKAIOTCS U3IUIITHETO yrpoleHus Matepuana. Coaep:kaHue cTaHOBUTCS d(PPEKTUBHBIM
CPEICTBOM aKTHBHU3ALMU y4EeOHOW ACSITENLHOCTH B TOM Cllydae, €Clidi OHO COOTBETCTBYET
MICUXHYECKUM, UHTEIUICKTYaTbHBIM BO3MOXKHOCTSIM JIETEH M UX TOTPEOHOCTSIM.

B  xome oOyuenuss ¢GU3UMKH TPUMEHEHHE CPEACTB aKTHBU3AIUMM Yy4eOHOMH
NESTeNIbHOCTH  SIBIISIETCS. HEOOXOIMMBIM YCIIOBHEM YCHEIIHOCTH Ipolecca 00y4deHUs
mKoJbHUKOB ¢ OB3.

[Tpu paGote ¢ OOy4aroUIMMHCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0pOBBS
coOJTr01at0TCs O0ITME TPUHITUIIBI U TTPABUJIA!

1). MHAMBUIYAbHBIN MOAXOM K KaXKOMY YUYECHHUKY;

2). TNpenoTBpallleHUE HACTYIJICHWS YTOMJICHHUS, WCHOJIb3YyS Uil  3TOTO
pazHoOOpa3HbIe cpencTBa (YepeoBaHHE YMCTBEHHOM H TPAKTUYECKOW JESITEeIhHOCTH,
MPETMOoJHECCHHE MaTrepralia HeOONbIIMMU  JI03aMH, HCIIOJIb30BAHUE WHTEPECHOTO U
KpacoO4YHOTr0 TUIAKTUYECKOr0 MaTepuasa U Cpe/ICTB HarJIsJHOCTH);

3). UCOJB30BAaHUE METOJOB, aKTUBU3UPYIOLIUX MMO3HABATEIbHYIO J1€ATEIbHOCTh
yUaluXcsl, pa3BUBAIONINX UX YCTHYIO U MHUCbMEHHYIO peub U (JOPMUPYIOIIUX HEOOXOJMMbIE
y4eOHbBIC HABBIKH;

4). nposiBeHue neaarornueckoro takrta. [locrossHHOE moolpeHue 3a Maneuime
yCTeXHU, CBOEBPEMEHHAs U TAKTHYECKask IIOMOIIb KaKIOMY PeOSHKY, pa3BUTHE B HEM BEpHI B
COOCTBEHHBIC CHIIBI 1 BO3MOXKHOCTH.

DddexTuBHEIME  TIpHEMaMU BO3JICUCTBUSL HA  OMOLMOHAIBHYIO U
MO3HABaTENbHYIO chepy AeTel ¢ OTKIIOHEHUSIMU B PA3BUTHU SIBJISIOTCS:

- UTPOBBIE CUTYAIINH;

- JIUJIAKTUYECKUE HUIPbI, KOTOPHIE CBSA3aHbI C MOMCKOM BHUIOBBIX M POJOBBIX
MPU3HAKOB IIPEIMETOB;

- UTPOBBIC TPEHUHTH, CIOCOOCTBYIOIIHME pPAa3BUTHIO YMEHHUS OOMAThCS C
APYTHMH;

- TICUXOTMMHACTHKA M pPeJaKcallys, MO3BOJISIONINE CHATh MBIIICYHBIC CIIa3Mbl U
32)KUMBbI, 0OCOOCHHO B 00JIaCTH JIUIIA U KHUCTEU PYK.



IMpuaoxkenue 5

Peasmm3anus HALMOHAJIBHBIX, PETHOHAJIBHBIX M ITHOKYJbLTYPHBIX 0CO0OCHHOCTEH NMpH
U3Y4YEeHUH (PU3UKH

[Ipy npoeKTUPOBAaHUU OCHOBHBIX OOpPa30BATEIBHBIX MPOrpaMM CpPETHET0 OOIIEero
00pa30BaHMs YUUTHIBAIOTCS HAIMOHAJIBHBIE, PETHOHANbHBIE M ATHOKYJIBTYPHbIE OCOOCHHOCTH.

HopMaTuBHBIME OCHOBAHHSIMH Y4eTa TaKUX OCOOCHHOCTEH B COAEPKAaHUHU OCHOBHBIX
o0pa3oBaTenbHBIX MporpaMM siBsitoTcss Penepanbblii 3akoH «O0 oOpa3oBanuu B Poccuiickoit
Oenepanuny U QenepaibHbIE rOCyJapCTBEHHbIE 00pa30BaTeNbHbIE CTAaHAAPTHI CPEIHETO
obmero obOpaszoBanus. B coorBercTBUAMU c TpeOoBanusimu ~ PI'OC B obOpa3oBarenbHbIC
IpPOrpaMMbl BKJIIOYEHBI BOMPOCHI, CBS3aHHBIE C YYETOM HAIlMOHAJIbHBIX, PErHOHAIBHBIX U
STHOKYJBTYPHBIX OCOOECHHOCTEH.

B cootBerctBum ¢ Ilpukazom MunucrepctBa u oOpa3oBaHusi U Hayku YemsiOMHCKOM
obmactu ot 30.05. 2014 Ne01/1839 «O BHeceHUU M3MEHEHHI B 00JACTHOW Oa3MCHBIN YUCOHBIN
IaH 71 oOpa3oBaTeIbHbIX Oopranu3anuii YemsiOmHCKoi 00JacTH, pealu3yoNIMX MPOrpaMMbl
OCHOBHOTO OOIIEro M cpenHero ooémero obpa3zoBaHus» mnpu peanusanuu DegepanbHOro
rOCyJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHJapTa JUIS ~ U3YYEHUS  HAIMOHAJBHBIX,
PETHOHANBHBIX M ATHOKYJIBTYPHBIX OCOOCHHOCTEH B MPEIMETHOE COJIEP>KAaHHE C BBIICICHUEM
10-15% yuebHOTrO BpeMEeHH OT O0IIET0 KOJMYECTBA YaCOB MHBAPUAHTHOMN YaCTH.

BxiioueHne HaIMOHANBHBIX,  PETMOHANBHBIX U ATHOKYJIBTYPHBIX OCOOEHHOCTEMH
coJiepkaHusi o0pazoBaHusi oboramaer 00pa3oBaTeIbHbIE LEIH U BHICTYIIAET BaXKHBIM CPEICTBOM
BOCIUTAHUS M OOy4YeHUS, UCTOYHUKOM DPACIPOCTPAHEHMsI O JKU3HM PErMoHa W BCEW CTpaHbl.
Kpome sTOro, mpoucxomuT pacliupeHHe W YriyOJlieHWe 3HaHMW O pPErHoHe Ha Makpo- U
METaypoBHSX, IIHPOKOTO BOBJICUEHHUS IIKOJBHUKOB B  JOCTYIIHYI0O WM  Yy4eOHYIO
UCCIIEIOBATEIbCKYIO TPOEKTHYIO JAEATENbHOCTh [0 PETHOHAIBHOW TeMaTHuKe. Yyaiuecs
MOJTY4alOT PeaJbHYI0 BO3MOXXHOCTh MPUMEHEHUS TOMyYEeHHBIX 3HAHUI U YMEHUN Ha MPaKTUKE.
Peanu3zanuss HaMOHAIBHO-PETHOHATBLHOTO COJIEPKaHUsI 00pa30BaHUS OCYIIECTBISETCS MyTeM
BKJIIOUEHUSI PErMOHAIIBHOTO MaTepHalia B COJEp’KaHHuEe COOTBETCTBYIOIIMX TeM YpokoB. OTOop
HAI[MOHAJIbHO-PETUOHAILHOTO COJIEPYKAHUS N3y4aeMbIX BOIIPOCOB MPOU3BECH B COOTBETCTBHUH C
pexomennanusimu  YUIIIIKPO m  MeTroguyecKuMHM pPEKOMEHAAIMSAMH IO HCMOJIb30BAHUIO
HAI[MOHAJIbHO-PETUOHAILHOTO COZIEpKaHUs CPEeAHEro 00pa3oBaHus.

Nzyuenne HPDO Ha ypokax (pu3MKH NmpeaycMOTpeHO Oa3UCHBIM y4eOHBIM IUTaHOM. B
KaXJ10# Mapajuieny Ha 3TOT BONPOC OTBOAUTCS He MeHee 10% ydueOHOro BpeMeHH B ToJl.

Henstmu pa3paboTKU MoJENel PEerHOHATBLHOTO KOMIIOHEHTA IIKOJIBHOTO (PU3UYECKOTO
o0pa3oBaHUs SBISETCS COACHCTBHE CTApIIMM IIKOJIHHHKAM B ()OPMHUPOBAHUU OCMBICICHHOM,
AKTUBHOM W JEATEIbHOCTHOW TO3WIMHM 3a CYET BKJIIOYCHHS B pEIICHHWE HAIMOHATBHBIX,
peruoHaNbHBIX (Ha MakKpo- M METaypoBHSX) U OSTHOKYJIBTYPHBIX NpOOJEM COBPEMEHHOCTH;
MOJJIEP’KKA CTapUIEKIACCHUKOB B CaMOONPEEICHUH B YaCTH MOMCKAa CBOETO MECTa U POJIU B
pa3BUTHUU U MpeoOpa30BaHUU HAIIMOHAIBHBIX, PETHOHATIBHBIX U 3THOKYJIBTYPHBIX JTIOCTHIKEHUH.
JlaHHbIE MOJIETT CUHTE3UPYIOTCS U 000TallalTCs TEXHOJIOTUIMHU MTPOOJIEMHOI0, Pa3BUBAIOIIETO
U JINYHOCTHO OPHEHTHUPOBAHHOTO OOYYEHHUS Ha OCHOBE COBOKYITHOCTH IOJXOJIOB: CUCTEMHOTO,
KOMITIETEHTHOCTHOT O, JIeSITEIbHOCTHOTO.

Hcnonb3oBanue  HAIMOHAJIbHBIX, PETHOHAJIBHBIX M ITHOKYJBLTYPHBIX
0CO0eHHOCTell Ha ypokax (M3MKM W BO BHEKJIACCHOH /1eATEJbHOCTH MNPOBOAUTCH B
cJIeYIOIIUX acleKTax:



1. popMupoBaHue yMeHHUH BIa€Th MPUEMaMH OLICHKH, aHAJIN3a ¥ TIPOTHO3a U3MEHEHU I
IPUPOIBI CBOETO PETHOHA MO BIUSHUEM XO35IMCTBEHHOM /IE€ATEIIbHOCTH YEIOBEKa,;

2. BOBJICUEHHE y4alllUXCsA B aKTUBHYIO HUCCIIEI0BATEIBCKYIO ACATEIBHOCTD 0 U3YYEHUIO
POIHOTO Kpasi;

3. dopMupoBaHHe 3HAHUI O BKJIaJIe B HAYKY U3BECTHBIX YUEHBIX-(U3UKOB;

4. BBIIOJTHEHUE MPABUJI IPUPOJOOXPAHHOTO MTOBEACHHUS,

5. 3HAKOMHUTH C COCTOSIHHEM OKPYXaIOUIei cpe/ibl, C BOMPOCAMU €€ OXPaHbI;

6. MPOBOIUTH MPO(OPHUEHTALMOHHYIO pabOTy, 3aKII0YAIOUTYIOCS B 3HAKOMCTBE C
npodeccussMu GU3NIECKOro MpoQuIIsi, HEOOXOTUMBIMU Ha MPEANPHUATUIX 00JIaCTH;

7. uabopMUPOBATH 00 YUEOHBIX 3aBEJCHUIX, TOTOBIIIUX OYAYIIMX  CHCIHAIUCTOB;

8. paboTarh CO creUalbHON JIUTEPATypPO, PaCIIUPATh KPYro30p YHaIIHXCsl, pa3BUBAThH
CHOCOOHOCTh K CaMOOOPa30BaHHUIO.

BapuaHTbl, B KOTOPBIX IPOBOANTCH peanusanuu cogep:xanusa HPIO

1. (dbparMeHTapHOE BKIIIOUCHHE MAaTEPUAJIOB B YPOK B BHJIE COOOIIECHUH,
KpPOCCBOP/IOB, paCYETHBIX 33/1a4;

2. TOTOBSITCSI IPE3CHTAIUY;

3. BBITIOJTHSIOTCS pedepaTuBHBIE PaOOTHI,

4. MIPOBOJATCS KCKYPCHUH.

Copaep:kaHHMe HAIMOHAIBHBIX, PETHOHAIBHBIX M OSTHOKYJIBTYPHBIX OCOOCHHOCTEH
HAIOJHACTCS CBENEHUSAMH W3 UCTOPUM HAYKH @)u3uKu; HKOJIOTUUYECKUMH, OIECHOYHBIMH
3HAHUSMHU; BOIIPOCAMU IIPUKJIAAHOIO Xapakrepa.

3unanua u3z ucmopuu HayKu 6 Kypce Qpuzuku:

1. 3HaHust 00 OTKPBITUSX, UCTOPHUUECKHUX OIBITaX B TOpoje, 00JacTH, MOCTYKUBIIMX
KIIFOYEBBIMU MOMEHTAMHU B Pa3BUTUU (QU3UKH KaK HAYKH.

2. CBeneHus U3 )XKU3HU YUYCHBIX-(PU3UKOB TOPO/IA.

Jkonocuueckue 3nanusa. OCHOBHBIMU (U3NYECKUMHU (DakTOpamu, 3arps3HIIOUIMMU
OKPYXAIOIIYI0 Cpely Ha TEPPUTOPHH Kpasi, SBISIOTCS IIyM H 3JEKTPOMarHuTHbe Tons. K
UCTOYHUKAM  [IyMa  OTHOCSTCS:  TNPOW3BOJICTBEHHBIE  OOBEKTHI,  BHYTPUTOPOJCKOMN
ABTOMOOWIIbHBIN TpaHcmopT. MCTOYHWMKAMU DIIEKTPOMATHUTHBIX  IOJIEH SIBIISTIOTCS
pPaIMOTEXHUYECKHE OOBEKTHI, H3Iy4YaIOlIUe AJICKTPOMATHUTHYIO HHEPTHUI0 B OKPYKAIOIIYIO
cpeny. B nocnennue roasl HabMOJaETCs IUPOKOE PACIIPOCTPAHEHHE MAJIOMOIIHBIX HCTOYHHUKOB
aJeKTpoMarHuTHOro u3nydenus (OIMU) u npubnmxeHne ux K MecTaM NMpeObIBaHUS JIIOACH. ITO
HMCTOYHHMKY M3ITydeHHs 0a30BBIX CTAHIIUNA COTOBOM, MU IKUHTOBON CBSI3H.

B pamkax mNpOMBIIIIEHHOW SKOJOTMH pPaccMaTpPUBAIOTCS BOMPOCHI Ta30IbUIEBBIX
BBIOPOCOB U UX paccesHUs 4Yepe3 BHICOKUE TPYObI; BOMPOCHI SHEPTETUKU MIPEANIPUSATHI; aCTIeKThI
BBIPA0OTKH AJIEKTPOIHEPTUH Ha TEIUIOBBIX AIIEKTPOCTAHIIUSAK; BOMPOCHI TOPOJCKON U IKOJIOTHUH;
0 (U3NYECKOM 3arps3HEHHH OKPYXKAIOUIEH Cpeabl, ero MCTOYHUKAX, MPEAEIbHO JOMYCTHMOMN
koHuentpauun (IIJIK) ypoBHS 3arps3HEHUss B ropojie; BIMAHUU (U3NYECKUX IapaMeTpOB
OKpY’KaroIllel cpeibl Ha 310pOBbE YETIOBEKA.

Ouenounvie 3nanua GOpMUPYIOTCS TNPU BBIABICHUU MPOOJIIEM MPOMBIIUIEHHOCTH,
HAyKH, MEIUIUHBL, OLIEHKH 3(PQPEKTUBHOCTU IEATEIBHOCTH MPEANPUSTUH, 3KOJIOTHYECKON
YUCTOTHI UX TEXHOJOTHH.

Bonpocwt npuknaonozo xapaxmepa. JIOCTUKCHHS W OTKPBITUS (U3UKH OKA3BIBAIOT
BO3JICHICTBME HA BCE OTpacid MaTEepPHALHOTO MPOU3BOJCTBA: DJHEPIeTHUKA, OSIEKTPOHHUKA,
aNeKTpoTexHuKa. [IpukinagHON XapakTep TMOJMMTEXHUYECKOTO Marepuaia TMperoaraet



U3Y4YE€HHUE OTAEIbHBIX TEXHUYECKUX OOBEKTOB U mpoueccoB. [Ipu oTOOpe MOIMTEXHUYECKOTO

MaTepuana U MPUMEPOB MPUKIIATHOTO XapaKTepa YUUTHIBAETCS PETHOHA.
B pesynvmame ucnonvzoeanus HPJIO na ypoxax ¢puszuku, npeanoyaraercsi, 4ro

pcammsanus MO,Z[GHGﬁ PCTUOHAJIBHOT'O KOMITOHCHTA IIKOJIbHOT'O (bI/IBI/I‘IeCKOFO 06pa3013aH1/1;1

NOBBICUT: KAayeCTBO 3HAHMM W yMEHHUH ydammxcsi mo (U3MKe U YpPOBEHb I03HABATEILHOTO

MHTEpeca y yJaluxcs.

10 kaace
Tema Tema ypoka Coaep:xanue matepuaia HPIO
pasnena
Mexanuka | Cunel B mpupone. Cuna | [IposiBneHue TSXKECTH TPaHCHOPTHBIX U TSTOBBIX
TSKECTU CpencTB mo jgoporam T.UensOuMHCKa B pe3yibTaTe
NENCTBUS CUITBI TSDKECTH.
PeaktuBHOE nBwxeHue. | Ponmp  KOCMHYECKMX —ammapaToB B KOHTpoOJEe 3a
«MccnenoBanue ynpyroro u | cCOCTossHueM atMocdepsl, B ToM yucie YensOnHckoi
HEYIPYroro CTOJKHOBEHMS | o0nacTu
TE».
Monekynsa | Temnepatypa u TemnoBoe | Bnusaue W3MEHEHUS TeMrepaTypbl Ha
pHas paBHOBECHE. cOaaHCUPOBAaHHOCTD oOMeHa BEILIECTB B
¢busuka. opranu3max Ha Ttepputopun IOxHoro VYpana.
[loBbIlIEHHE  CPEIHETOAOBBIX  TEMIlepaTyp  Kak
Tepmonun (Gakrop mposBIEHUS MapHUKOBOro Sddexra B
aMmmka Yenss6MHCKOM 001acTH
Bnaxuocts Bo3ayxa u e€ | CpenHeromoBas BIaXHOCTh B T.YUensOuHCKe u ee
U3MEpEeHHe. BIIMSHME Ha 4YelloBeKa. BrnusHue 3arpsi3HEeHHe
atMocdepsl YUensOnMHCKa Ha KOHIEHCAIIMIO Tapa B
HEN.
Amopdnbie u | [IpoGneMbl 3KOJIOTMM Ha CTEKOJIBHOM  3aBOJIE
KPUCTAJUTMYECKHUE TeNa r.KopkuHo.
Crtpykrtypa MOHOKPHCTAJIJIOB Ha npuMepe
MHUHEPAJIOB NnbemeHnckoro Tl'ocynapcrBeHHOrO
3aroBeIHUKA
[IpuHUIIBL neiictBus | @U3MYEecKUe MPOIECCHI, COMPOBOXKAAMOIINE PaboTy
TEIIOBBIX JBUTATENICH. | TEMI0BOrO JBUTATENs U 3arpsi3HAIOLINE
JABC. Juzens. KILJ | oxpyxatonryto cpeny IOxnoro VYpana. Biusnue
TEIIOBBIX JBUTATEJCH. | yBEeIMUEHUsI KOJMYECTBa MallUH, Ha  YJIHIax
Pemenue 3amgau YensOMHCKA, HA OKPYXKAIOIIYIO CPEIY.
Onektposa | 3akoH coxpanenus | [IpakTuyeckoe npuMeHEHUE 3aKOHA HA KOHKPETHOM
MHAaMHUKa | JIEKTPUYECKOTO 3apsia npumepe (3aBox UT3).

DNEeKTPUUECKUI
KUIKOCTSX.

TOK B

[IpakTHyeckoe mpuMeHeHne 3aKkoHa Ha YenssOnuHckom
LIUHKOBOM  3aBOJE.  OKOJIOTUYECKHE  ACIEKTHI
ANEKTPOIIMTUYECKOTO POU3BOJICTBA.




11 kaacc

Tema Tema ypoka Coaepxxanue matepuaaa HPOO
pasaena
OnexTpos | DIEKTPOMarHUTHOE I10J1€ buonornueckoe nencTBHE 3JIEKTPOMAarHUTHBIX BOJIH
MHAMHKa CBEPXBBICOKOM YacTOTHl M 3alMTa OT HHUX Ha
npeanpuaTHsx r.YemnsOuHcKa.
Konebanu | BeiHyXaeHHBIC OtpunarenbHoe  BO3JICWCTBUE  pE30HAHCA  HA
s ¥ BOJHBI | MEXaHWYECKHE KOJIOAHUs. | UeIOBEeKa, MPOKUBAIOLIETO B MPOMBIIIJICHHBIX 30HAX
Pe3onanc. r.YemnsiOuncka.
IIepemeHHbII 3HaueHue NEPEMEHHOT0 TOKa M €ro INPUMEHEHUE B
AIIEKTPUYECKUN TOK. YensOunckoil obnactu. BinsHue nepeMeHHOro Toka
Ha paboTa0INX I0KHOYPAJIEIEB.
I'eneparop asekTpuueckoi | buonorunyeckoe BIIMSIHUE TpaHc(hopMaToOpoOB,
snepruu. TpanchopmaTtop. | Haxomsmuxcs B JKWIOH 30He TI. YensOuHCKa.
[Toacranmus 12 mukpopaiiona r.YensOnHcka.
[lepenaua m mpousBoactBoO | 3arpssHeHue arMmochepst TOC Ha TeppuTOpUH
AIEKTPUYECKON SJHEPTUU YensOnuncka. Mepbl 3alUTHI JIOAEH, MPOKUBAOILNX
BOmm3u TOC, OT TEmIoBOI0O M XHUMHYECKOIO
3arpsi3HEHUS.
KBanroBa | OTKphITHE Bnusinue paauanuy Ha yenoseka Ha FOxHoM VYpare.
s pu3uKa | paIAMOaKTUBHOCTH 3arpsi3HEeHue o6uochepsl KOsxHOTO VYpana
NPOAYKTaMH SIIEPHBIX B3pBIBOB. PanmoakTuBHOE
3arpsi3HEHUE MPUPOJIHBIX CPEL.
Lennsie siaepHbie peakuuu. | M3ydeHue nociencTBuii paarnoaktuBHoro cieaa [10
S nepHebIii peakTop. «Masik». OU3UOTOTUYECKUE IEUCTBUS HEUTPOHOB U
CIOCOOBI 3aIIUTHI OT HEHTPOHHOTO U3TYUYEHUSI.
Tepmosinepusie  peakuuu. | [Ipobiema crpoutenscTBa FOxkuHoypansckoit ADC.
[Ipumenenue snepHoi | TexHuka O€30MacHOCTH Ha SICPHBIX YCTaHOBKAX.
DHEPIHUH. [Tpobnembl 3aXOpOHEHHs PATHMOAKTUBHBIX OTXOI0B
buonornueckoe  peiictBue | Ha TeppuTopun YensiOMHCKONW 00JIacTH.
paguanuu.
Cnucok JIMTepaTypsl, Hcnojb3yemblil ipu peanusannu HPIO na ypokax ¢puzuku.
1. 1.TIpo Masik». I'azeTa mpon3BoACTBEHHOTO 00BeaAuHEHUS «Masik». Ne 19 — 23,
2. bopucenko, E.b. n3amenenue kimmara 1 uesnoseka — M.: 3nanue, 1990 r.

3. BunokypoBa, H.®., Tpymunr B.B. rmobampnas sxonorus. 10 — 11 kmaccel. — M.:
[Ipocemenue, 1998 r.
4. Tazersl «3eieHbli MHp». OKoJoTHs: TpobjaeMbl W mporpammbl. OoOimepoccuiickas
HEKOMMEpUEeCKass HaydHO — MyONHMIHUCTHYeCKas W WH(OPMALMOHHO — METOIUYEcKast
razera. Ne 3-13.
5. Topauen, b.®., Mapkos, M.H., lllemkun, JI.A. Conneunas akTUBHOCTh U 3emiist. — M.:
3Hanwme, 1999 r.
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11.

12.

13.
14.

15.

16.
17.

18.

19.
20.

21.
22.
23.
24.

25.
26.

27.

28.

29.
30.

31.
32.
33.
34.

35.
36.

ExxenenenpHoe npuioskenue k razere «llepsoe centsops. @uzuka». 1999 — 2015 rr.
Wsmenenue knumara. I[lorennenue. // ®usuka B mxone, Ne 6, 2006 r.

WudopmanoHHbIH LIEHTp aTOMHOU oTpaciu — Pocatom.

Kon6osckuii, E.}O. U3yuaem mpupony B ropome. — SpocnaBib: AKageMus pa3BUTHA,
2006 T.

. KoMIiekcHBIN TOKJIaT O COCTOSHUM TPHUPOAHOW cpenbl UemssiOMHCKOM oOmacth. —

Yemngouuck, 2002 1.

KommnekcHpiil goknan. ['mapoMeTreoposiorus U MOHUTOPHHI OKPYXKaloUIEH Cpeabpl Ha
ciyx6e obnactu. — Yens6unck, 2002 .

KopkuHCckuii CTEKOIBHBIN 3aBO/.

Kypuarosckuii paiion r.Yensabuncka. — Yensiounck, 3A0 dupma ['opo, 2006 r.

Jleur, A.W. YOxubIi1 Ypai: reorpadusi, 3KOJIOTHS, TPUPOIONOIL30BaHNE. — UeIIOUHCK:
IOx.- ¥Yp. Ku. Uzn., 2005 r.

Jlucun, B.C., IOcopun I0.C. pecepco-akonorudyeckue mpobiaembl XXI Beka u
MeTairyprust. — M.: Beiciias mikosa, 1998 r.

Jlyanu, C.U. Pagnobecenpt 00 sk0I0THHN (OTIETBHBIE KCEPOKOIIHH).

Mup meramna. Crienuanu3upoBaHHBIA HHPOPMALMOHHBIN KypHaIL. — caHKT — [lerepOypr,
«[Tomurpadudeckuii neHTp «MyabTUTIpUHT»», 2001 T.

MyHULIMNIATIBHOE YUPEXKIECHUE 3IpaBOOXpaHeHUs ['opoacKas KIMHUYECKas MOIMKIMHUKA
Ne 5 KypuaTtoBckoro paitona r.YensOnHcka

Hayuno — metoguueckuii )xypHan «®usuka B mxone». 1999- 2015 rr.

Oxpana npupoasl FOxHoro VYpama — 2008. O6macTHON SKOJIOTHYECKUN anbMaHaX. —
Yensounnack, OAO «Yensounckuii JJom negaru», 2005 r.

[Tapk uynec «"anuneo».

[lerpsinos, U.C., Cyryrun, A,I'. Aspo3onu. — M.: 3uanue, 1999 r.

[To3nait cBo#t kpaii. UenssouHckas obnacts. Kparkuii cipaBounuk. — Yensiounck: Adpuc,
2006 T.

[Ipobnembr skomoruu HOkHoro VYpama. EskexkBapTanbHBII HAaydHO — TEXHHYECKHUI
xypHaiL. Ne 2, 1997 r.

Pedeparsr yuanuxcs.

Prokenkos, E.b. ®@usnka. Yenosek. Okpyxkaromas cpena. 7 knacc. M.: IlpocBenienue,
2000 r.

Prokenkos, E.b. ®@usnka. Yenosek. Okpyxkaromas cpena. 8 knacc. M.: Ilpocsenienue,
2000 r.

Prokenkos, E.b. ®@usnka. Yenosek. Okpyxkaromas cpena. 9 knacc. M.: Ilpocsenienue,
2000 r.

CasuHues, 10.B. fnepnas snepreruka u sxonorus. — M.: Hayka, 1999 r.

ConuanbHo — 3KOoHOMHYECKHH XypHai. Yemsounck. Ne 7. — YensOunck, BocTounbie
Bopota, 2000 r.

Teppuropust o6cmyxuBaHUs COTOBOM cBsizu cTanmapT GSM.

Tpuym¢ rpasuranuu. XKypnan «Bokpyr cBeray. Ne 12, 2001 r.

VYpaun u sxkonorus. — Exkatepunoypr, 2001 r.

YensiOunckas obnacts. Kparkuii cipaBoynuk: aBTOpsl — coctaBurenn M.C. I'utuc, A.IL.
MomuceeB — Uensounck, ABPUC, 2006 .

Dkonornyeckas kapta YensOuHCKoN 001acT.

Okonorusd. DHIMKIoNeaus it gereid. — M.: Apanta +, 2001 1.



IMpuaoxenne 6

Peasm3anus BocnuTaTeIbHOTO MOTEHIIUAJIA YueOHOTo npeaMeTa «DU3nKa» Ha YPOBHe
cpeHero o01ero o0pa3zoBaHus

BocnurarenbHslii noteHman npeamera «Pu3nuka» peaau3yercs 4epes:

. ¢dbopmupoBaHUE TpeAcTaBIeHUE 00 yCTpoicTBe MHpa, (POpMUPOBAHHE OCHOBHBIX
(GyHIaMEHTaNbHBIX B TOM 4HCIE€ (PU3UYECKUX 3aKOHOB, YMEHHE UX AaHaJIU3UpPOBATh,
UHTEPIPETHPOBATh, IPUMEHSATh, YMETh MPOTHO3UPOBATH PA3BUTHE CUTYAllMU U HAXOIUTh MyTH
peleHus;

. peanu3anuil  MCTOPUYECKOIO  IMOJAXO0JA,  KOTOPBIM MO3BOJIET  PACKpHITh
conepxanue (UMUK, KaK COCTaBHOW YacT MUpPOBOM 0OIIEYEeIOBEUECKONW KYJIBTYPhI, a TaKKe
II0Ka3aTh yyaluMcs 00Iie 3aKOHOMEPHOCTH U MPUHIIMITBI HAYYHOT'O TIO3HAHUS;

. pPacKpbITHE YEIOBEYECKOro cMbicia Hayku o [Ipupone, Tak Kak HCTOpU3M
dopmHpyeT HaydHOE MHUPOBO33pEHHE, Pa3BUBAECT MHTEPEC K HAYKE, CIOCOOCTBYET MOBBIIICHUIO
Ka4yecTBa 3HAHUHU, TIOMOTAaeT HPABCTBEHHO BOCIUTHIBATH YUYAIIUXCSI, COBEPIIEHCTBYET METOAMUKY
IpernoIaBaHus aCTPOHOMHUH;

. 000CHOBaHME HAy4yHOTro, (PUIOCOPCKOTO M METOIOJOTHYECKOTrO 3HAYECHUs
y4eOHOro Marepuana M BBIBIEHHE €ro BaXXHOCTH; PACKPBITUE ILIEHHOCTHBIX AaCIEKTOB
aCTPOHOMMM KaK HAyKM; aHaJu3 LEHHOCTH CaMOM JKM3HH U MpoOJeMbl caMOpeaau3aliu
JUYHOCTH YeJIOBEKa Ha IpuUMepax TBOPYECTBA BbLAAOIUXCA YUYEHBIX — (U3MKOB, a
CJIEZIOBATEIIBHO BOCIIUTaHUE MaTPUOTHU3MA, IMPEXKAE BCEro, CBSI3aHO C BOCHUTAHUEM
OnaroiapHoil MaMsATH K TePOMUYECKOMY MPOIIIOMY HAIIIETO HAapoaa;

. (opMHpOBaHHE COBPEMEHHBIX HAYYHBIX B3TJISI0B HA HKOJOTHUYECKUE MPOOIIEMBI,
NOHMMAaHME WX 3HAYMMOCTH B YCIOBHMAX CTPEMHUTEIHHO Pa3BUBAIOIIETOCS B MHUpPE HAy4dHO-
TEXHUYECKOT0 Iporpecca, NoKa3blBaTh HAYYHO 00OCHOBaHHBIE CIIOCOOBI YMEHBIICHUS BPEIHOTO
BO3/CUCTBUS XO3AHCTBEHHOH NEATEIILHOCTU 4YEJIOBEKAa Ha MPHUPOIY, 3HAKOMCTBO YyYalllUXcs C
COBPEMEHHBIMU METOJIAaMH M3YyYEHHsI U OXpaHbl IPUPObI, 00OOIIUTE MOJYyYEHHBIE Ha APYTUX
ypOKax 3HaHMS;

. peleHre 3ajad, MHTEPECHBIX IO COAEP)KAaHUI0, OOraThlX MJIEsIMH, HMEIOLIUX
HECKOJIBKO CIIOCOOOB PELICHMsI, KOTOPBIC BBIMOJHAIOT Ha YpOKax ydalluecs, B TOM YHUCIE U
pelieHre 3a1a4 ¢ 3KOJOTHYECKUM COJEp)KaHHEM, KOTOPHIE Yy YYallUXCsl BBI3BIBAIOT OOJIBIION
UHTEPEC;

. NpUBJICUYCHHE BHUMAHUS O00YyJalomUXcs K [IEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax SIBICHUH, OPraHM3alUI0 MX pabOTHl C MOJy4aeMOl Ha YpOKE COIMabHO 3HAYMMOM
uHpopMaLuell — MHULMUPOBAHHE €€ OOCYKICHMs, BBICKA3bIBAaHUS OOYUYAIOUIMMHUCSH CBOETrO
MHEHHS T10 €€ MOBOJLY, BBIPAOOTKH CBOETO K HEIl OTHOIIEHUS;

. JEMOHCTpAaLMIO O00ydYarolUIMMCcs IPUMEPOB OTBETCTBEHHOIO, TI'PaXXJaHCKOIO
MOBEJICHUS,  TPOSBIICHUS  YEJIOBEKOJIOOMS W JOOpOCEpIEYHOCTH, dYepe3  MoJa0op
COOTBETCTBYIOIIMX TEKCTOB JJISI YTEHHs, 3a/1ad JUIsl peIIeHUs, MpOOJIEMHBIX CUTyalMid JIs
oOcyxeHus B KJacce;

. NPUMEHEHHE Ha YpPOKaX MHTEPAaKTUBHBIX (opM paboThl C O0O0ydYarOIIMMHUCH:
UHTEJUICKTYaJIbHBIX HIP, CTUMYJIHPYIOIIUX II03HABATENbHYI0 MOTHBAIMIO OOYYarOIIUXCS;
JUIaKTUYECKOTO TeaTpa, TAe MOJIy4YEeHHbIe Ha YpOKE 3HaHUS OOBITPHIBAIOTCS B TeaTpPalbHBIX
IIOCTAHOBKAX; JAUCKYCCUHM, KOTOpbIE AA0T OOYy4aroIIMMCS BO3MOXKHOCTb IPHOOPECTH OIBIT



BE/ICHHUS KOHCTPYKTHUBHOTO JWAJIOTa; TPYMIIOBOM pabOTHl MM padOTH B Mapax, KOTOPHIE ydaT
00yJaromuxcst KOMaHIHOU paboTe U B3aUMOJICHCTBHIO C APYTUMHU 00 yUJaIOIIMMUCS;

. MHHUIMMPOBAHUE M TOJIEPIKKY HUCCIIEA0BATENILCKOM AEATEIBHOCTH 00YJaOLIIXCs
B paMKax pealu3aliyd UMU MHIUBUAYAJIbHBIX U IPYMIOBBIX UCCIEAOBATEIBCKUX MPOEKTOB, UYTO
nacT  oOydyaromMMCs  BO3MOXKHOCTH — MPHUOOPECTH HABBIK  CAMOCTOSITENIBHOTO — PEIICHHS
TEOPETHYECKOI MpOoOIJIEeMbl, HABBIK T€HEPHPOBAaHMS M O(OPMIICHNS COOCTBEHHBIX HEH, HABBIK
YBOXHUTEIBHOTO OTHOIIGHHS K YY)XHM HIesiM, O(QOPMICHHBIM B paboTax Japyrux
uccieoBaTeel, HaBbIK IyOJIMYHOTO BBICTYIUICHHS TIE€pe] ayAuTOpHEH, apryMEHTHPOBAHUS U
OTCTaWBaHMS CBOCH TOUYKH 3PCHHUS.



Mpuaoxenne 7

®opmupoBanne QyHKIHOHAJIBLHONH IPAMOTHOCTH HA YPOKAX ACTPOHOMHUU

OYHKIIMOHATBHO TPAMOTHBIN YEJIOBEK — ATO YEJIOBEK, KOTOPBIA CIIOCOOEH MCIOJb30BaTh
npuoOpeTraeMble B TEUEHHE XU3HU 3HAHUS, YMEHMsS, U HABBIKU JJISl PEIICHHUS MaKCHUMAalbHO
HIMPOKOTO JHara3oHa >KU3HEHHBIX 337a4 B PAa3IMUYHBIX cdepax 4YeloBEUEeCKOW IesITeIbHOCTH,
OoOLIeHUs] M COLMAaJIbHBIX OTHOIICHUU. [loBbIIeHHE YpPOBHSI (YHKIIMOHAIBHOW TPaMOTHOCTH
o0yJarmuxcs o0ecreunBaeTcs:

o 3a CYeT JOCTHXKEHHS IUIAHUPYEMBIX NPEIMETHBIX, METalpeIMETHbIX |
JUYHOCTHBIX PE3yJIbTATOB;

. peanu3anmeit CHCTeMHO-EATEIbHOCTHOTO TIOJIX0/1a;

L4 PCHICHUEM PA3JIMYHBIX y‘lGGHO-HOSHaBaTGHBHBIX )41 yLIGGHO-HpaKTI/I‘-IGCKI/IX 3aaay.
B xauecTBe OCHOBHBIX COCTAaBJIAOINX q)YHKHHOHaHBHOﬁ rpaMOTHOCTH BBIJICJICHBI HICCTh!:

J MaTeMaTHYeCcKasi TPaMOTHOCTb;

J YUTATEIbCKAs TPAMOTHOCTD;

J €CTeCTBEHHOHAYYHAsl TPaMOTHOCTb;
o ¢uHaHCOBAsI TPaMOTHOCTB;

J rio0aabHbIe KOMITETCHIINH;

J KpPEaTHBHOE MBIIIJICHHUE.

['maBHOM XapaKTEpUCTUKOW KaXKI0M COCTABIISIONIEH SIBIISIETCSI CIIOCOOHOCTh JIEMCTBOBATh
U B3aUMO/JICHCTBOBATh C OKPYKAIOLUIUM MUPOM, peliasi IpU 3TOM pa3HOOOpa3HbIe 33a4u, B TOM
YHCcIIe U Ha YpOKaxX (PU3HKH.

MartemaTH4eckasi TIPaMOTHOCTb — 3TO CIIOCOOHOCTh HWHAMBUAYyMa IPOBOIMTH
MaTeMaTHYECKUE PacCyXJIeHUS U (HOpMyTUpOBaTh, IPUMEHITh, UHTEPIPETUPOBATH MATEMATHKY
JUI pemieHust mpoOsieM B pa3HOOOpa3HBIX KOHTEKCTaxX peainbHOro mupa. Ha ypokax ¢usuku
npeyiaraeTcst pemiarb ydeOHbIe 3agaud, OJIM3KHE K peajbHBIM MPOOJIEMHBIE CHTYallHH,
IPEJICTAaBICHHBIE B HEKOTOPOM KOHTEKCTE M pa3peliaemble JIOCTYINHBIMH  ydallemycs
CpEeICTBAaMU MAaTE€MaTUKU. YUWUTENIb IMPEACTABISET Ha YpPOKE OCOOEHHOCTH U DJIEMEHTHI
OKpYyarollel 00CTaHOBKH, ITPE/ICTABICHHbIE B 33/IaHUU B paMKax MpejiaraéMoil CuTyaluu. Tu
CUTYallUU CBSI3aHBI C PA3HOOOPA3HBIMU ACMIEKTaMU OKPYXKAIOILIEH *KU3HU U TPEOYIOT JIJIsl CBOETO
penieHus OOJbIIeH UITU MEHbBIIIEH MaTeMaTH3aIUH.

Yurateqabckass IPaMOTHOCTh — OJHAa U3 BAKHEHIIMX COCTABISIOMIMX OLEHKH
(GYHKIMOHATIBHON TPAaMOTHOCTH HIKOJbHHKA. [IpenmeTrom peanu3anuul sBISETCS YTCHHE Kak
CJIO)KHOOPTaHM30BAaHHAS JIEATENBHOCTh 0 BOCHPHUATHIO, TOHUMAHUIO U HCIIOJIb30BAHHIO
TekcToB. B mpenogaBanum (u3MKu HEOOXOAMMO YAEISATh 0CO00€ BHHUMAaHUE 3HAUYMMOCTH
YMEHHM, CBA3aHHBIX KaK C MOHMMAaHHUEM MIPOYUTAHHOIO, TaK M C Pa3BUTHUEM CIIOCOOHOCTH
MPUMEHSTH MOJTYYSHHYIO B IIPOIECCEe YTEHUSI NH(OPMALIMIO B Pa3HBIX CUTYallUsX, B TOM YUCIIE
B HECTAHJIaPTHBIX.

Jlnst Toro 4ToOBI YENIOBEK MOT B TOJHON MEpe y4acTBOBATh B )KM3HU OOIIECTBA, MY
HEOOXOMMO yMETh HAaXOAWTh B TEKCTaX pazIUYHyl0 HHGOpMAIMIO, TOHUMAaTh |
aHaTU3UpPOBaTh €€, YMETh MHTEPIPETHPOBATH M OLIEHUBATh NMPOYUTaHHOE. B coBpeMEeHHOM
00pa30BaTeIbHOM  TPOCTPAHCTBE  IIKOJBHUKY  HEOOXOAMMO  TIOCTOSIHHO  INPOSBISTH
CIIOCOOHOCTh HAXOJIUTh MH(YOPMAIIMOHHO-CMBICIIOBBIE B3aUMOCBS3H TEKCTOB Pa3HOTO THUIIA U
dbopmara, B KOTOpPHIX MOAHUMAETCS OJHA M Ta XK€ MpobiieMa, COOTHOCHUTh MH(OpMAIUIO W3
pPa3HbIX TEKCTOB C BHETEKCTOBHIMU (DOHOBBHIMU 3HAHUSIMH, KpPUTHYECKH OICHUBATh



nH(pOpMaIrIo 1 AenaTh COOCTBEHHBIN BBIBO/I.

EcTrecTBeHHOHay4YHasi TPAMOTHOCTB — 3TO CITOCOOHOCTD YEJIOBEKA 3aHUMATh aKTHUBHYIO
IPAXITAHCKYIO IMO3MIIMIO 0 OOIIECTBEHHO 3HAYMMBIM BOITPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH
HayKaMH, H HHTEPECOBAThCSI  €CTCCTBCHHOHAYYHBIMH  HICSIMH.
EctecTBeHHOHay4YHas TPaMOTHOCTh Ha ypokKax (HM3MKH pa3BHBACT CIOCOOHOCTH dYeOBEKa

€ro TOTOBHOCTbH
MPUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA U YMCHUS B PCAJIbHBIXKU3HCHHBIX CUTYyallUAX, B TOM

qucice B ClIydadx O6CY)K,Z[CHI/I5I OGH.ICCTBGHHO 3HAYMMBIX BOIIPOCOB, CBA3aHHBIX C

MPAKTUYICCKUMHU ITPUMCHCHUSIMU ,Z[OCTI/I)KGHI/Iﬁ CCTCCTBCHHBIX HAYK.

Komnerenun EHI™ u tpe6oBanus @I'OC COO k ob6pa3oBaTenbHBIM pe3yabTaTaM

Komnerenniuu EHI drocC CO0O K

TpeboBanust
o0pa3oBaTebHBIM pe3yJibTaTaM

Hayunoe oObsSCHeHHE SBICHUMW, BKIIIOYAS:
MPUMEHEHUE €CTECTBEHHOHAYYHBIX 3HAHUM 17151
SIBIICHUI;

00BsICHEHUS HUCIIOJIB30BaHHUC n

CO31aHUEOOBSICHUTEIHHBIX MOJIEIICH; ! Ap.

Co3nanue, TpUMEHEHHE H TpeoOpa3oBaHUE
3HAKOB M CHMBOJIOB, MOJENEH M CcXeM s
penieHus y4eOHBIX W MO3HABATENbHBIX 3a/1a4
(memanpeomemmuiii
0bpazosanus).

pe3yromam

ITonnmanue OCHOBHBIX oco0eHHOCTEH
€CTECTBEHHOHAYYHOTO HCCIICA0BaHM,
BKJIFOYAs:

pacriozHaBaHue © (opMyIUpOBaHHME LU
JJAHHOT'O UCCIIEI0BAHMS;
BBIJIBUKCHUE OOBACHUTEIbHBIX THMIOTE3 U

OBnajeHUEe HAyYHBIM ITOJXOJOM K PELICHHIO
pPa3NMYHBIX  3a1a4; OBJQJCHHE YMCHHSIMH
dbopmynupoBaTh (obwue
npeomemmuble pe3yIomamyl U3y4eHUs QuUKU).
[MpuoOpeTeHne ombiTa MPUMEHEHUS HAYYHBIX

THUITOTC3bI

METO/IOB TMO3HAHUS (NpeoMemHblll pe3yibmam

NpPEUIOKEHNE  CIIOCOOOB WX  TPOBEPKU; | U3VUEHUS PUUKLUL).

IpeJIoKEHUE WU OlLleHKa CIIOCOO0BHAy4YHOTO

MCCJIEI0BAHMS JAHHOTO BOIIPOCA.

Wurepriperanuss AaHHBIX U UCHONIb30BaHue | OnpeneneHue MOHSATHUH, CO3/IaHUE
HAyYHBIX JIOKA3aTEeNbCTB JJs  TOJY4YeHUS | 00OOIICHHUIHA, YCTaHOBJICHHE AHAJIOTUH,
BBIBOJIOB, BKJIIOYAs: aHAIIW3, WHTEPIPETAIUIO | KIacCH(PUKAIMs, YCTAHOBJICHHWE MPHUYUHHO-
JAQHHBIX M TOJIY4EHHE COOTBETCTBYIOIIMX | CIEACTBEHHBIX CBsI3€H, IIOCTPOEHUE

BBIBOJIOB; TIpeoOpa3oBaHWe OIHOW  (POpMBI
NPEJICTaBJICHUS TaHHBIX B IPYTYIO;H JP.

JOTUYECKUX PACCYKIECHUN, YMO3aKIIOUYECHHI
(MHIYKTUBHBIX, JCTyKTUBHBIX M 1O aHAJIOTHH)
U TIOJIyYCHHE BBIBOJIOB (Memanpeomemubiii
pe3yrbmam oopazoearus).

Onenka pE3yJIBTaTOB 9KCIIEPUMEHTOB,
IIpEJICTaBIECHNE HAy4yHO 000CHOBAHHBIX
apryMEHTOB  CBOMX  JCHCTBUH  (oOwue

npeoMemHule pe3yabmambl U3y4eHus UIUKUL).

®dusnka, 0COOEHHO B COBPEMEHHYIO HH(POPMAILIMOHHYIO 3M0XY, JT0JDKHBI IPENOoaBaThCs

HE KaK OTPOMHBIN HA0Op CBEJEHUH, MpeTHA3HAYCHHBIN I 3alIOMUHAHUS, a KaK JIeWCTBEHHBIH

HWHCTPYMCHT IIO3HAHHA MUPA.
®duHaHcoBass TIPAMOTHOCTbL -

CMOCOOHOCTh JINYHOCTH NPHUHUMATh pPa3yMHBIE,

1esnecoo0pa3Hble pelleHus], CBA3aHHbIe C (PMHAHCAMU, B Pa3IMYHbIX CUTYallUIX COOCTBEHHOM
KUZHEJEATENIbHOCTH. OJTH pEIIEHUs] KacaloTCs M CETOJHSIIHEr0 OMNbITa y4alluXcs, U HX




Onmxkaiiero Oyayimiero (0T MPOCTHIX PEIIEHUH MO MOBOAY PacXoJI0BaHUS KapMaHHbBIX JIEHEr
JI0 pEIIEeHUH, IMEIOINX JOJITOCPOYHbIe (DMHAHCOBBIEC MOCIEACTBUS, CBA3aHHBIX C BOMPOCAMHU
oOpa3zoBanus U paboTel). Ha 3Tame 3HAaKOMCTBA ¢ TAKUMH CTaThsIMH TUTAHUPOBAHHS CEMEHHOTO
Oro/KeTa Kak KWJIMIIHO-KOMMYHAJIBHOE XO3SIICTBO M YCIYI'M Ba)KHbIE KAaueCTBAa M HABBIKH,
BBIpa)KAIONIMECs B HAOJIIOACHUU B paHHEM BO3pacTte 3a paboToil mprubopoB yuera noTpedieHus
AMEKTPOIHEPTHUH M BOABI MOTYT 3(p(GEKTUBHO TPaHCPOPMHUPOBATHCS B TaKUE YMEHHs Kak
IIPOBEJICHUE aHallM3a MoKas3aTesiel AJIeKTpOonpuOopoB, CPEAHETOIOBOM pacyeT moTpediseMoit
JNEKTPOIHEPIUH, BEJCHHE CTATUCTHUKU CUETYMKOB, IMPOBEJCHHE aHallh3a O0OIeOMOBOTO
pacxoza 371eKTPOIHEPTHH U T. [I.

I'100a1bHO  KOMNETEHTHAs! IUYHOCTD - YEIIOBEK, KOTOPBII CrocoOeH
BOCIIPHHMMATh MECTHBIE M TIJI00ajJbHBIE MPOOJEMBl U BOMPOCH  MEXKKYJIBTYPHOTO
B3aMMOJICHCTBUSA, IOHUMATh U OLICHUBATh PA3JIMYHbIC TOUKW  3PEHUS U MHUPOBO33PEHUS,
YCIIEIIHO W YBAXXUTEJIBHO B3aWMOJICHCTBOBATh C JPYTUMHIIIOJBMHU, a TaKXe OTBETCTBEHHO
neiicTBoBaTh ISl 00eCHedeHUs YCTOWYMBOTO Pa3BUTHSA U KOJIJIEKTUBHOTO OJaromoiaydus.
['mobasibHYI0 KOMITIETEHTHOCTD (TJI00aIbHBIC KOMITETCHIIMM) MOXHO pacCcMaTpHBaTh Kak
crenuduaeckuii  060COOJEHHBIN IIEHHOCTHO-UHTEIPATUBHBIM KOMIOHEHT (PYHKIIMOHATHHOM
IPaMOTHOCTH, HMEIOUINI COOCTBEHHOE MpPEAMETHOE COJIep)KaHue, IEHHOCTHYIO OCHOBY H
HalleJICHHbI Ha (OpMHUpPOBaHME YHHMBEpCAJIBHBIX HaBBIKOB. Ilapamokc QopmupoBaHus
100aTFHON KOMIIETEHTHOCTH KaK 0a30BOT0 TUYHOCTHOT'O 00pa30BaHUs CBS3aH C IOHUMaHUEM
€e OTKPBITOr0, HE3aBEPIIEHHOTO COCTOSHUSA. OMOCPEJOBAHHO 3TO BBIPAXKAETCS B IMOCTOSHHON
TOTOBHOCTH TJIOOQJIBHO KOMIIETEHTHOTO 4eJOBEeKa K MepepadoTKe JOMOJHUTEIbHON
uH(pOpMallMK, K MOJYyYEHUIO HOBBIX 3HAHHH O MHpE M COLUAIbHBIX B3aUMOJICHCTBUSX,
MO/l BIMSIHUEM KOTOPBIX MOXKET MEHSTHCS NMPEACTABICHUE O COOTHOIIEHHWU TJI00aNbHOTO U
JIOKQJIbHOTO, O LIEJEBBIX YCTAHOBKAX CAMOCTOSITEILHOM NEATENbHOCTH U KOMMyHUKauuid. C
JIPYrol CTOPOHBI, CTAOMJIBHOCTH TJIOOATHHOM KOMIIETEHTHOCTH CBsI3aHAa C €€ IIEHHOCTHOM
OCHOBOIl: HANpaBJICHHOCTHIO HA IOHMMaHHE LEHHOCTU JAPYroro, Ha OCO3HAHHOE
OTBETCTBEHHOE OTHOILIEHHE K OKPY)KAIOIIIM.

KpeatnBHoe MbllLIeHHe - CIIOCOOHOCTh NPOAYKTHBHO Yy4YacTBOBaTh B IIpoILiecce
BBIpaOOTKH, OIICHKM M COBEpPLICHCTBOBAHWM UJAEH, HANpaBICHHBIX Ha TIOJIyueHHE
WHHOBAIIMOHHBIX M 3()()EKTUBHBIX PEIICHWH, HOBOrO 3HAHUS U AIPQPEKTHOTO BBIPAKCHHS
BooOpaxkeHusi. KpearnBHOe MbIIIJIEHHE HA ACTPOHOMHMHU MOXET MPOSBIATH ceOsl pa3sHbIMU
crocobaMu: B BHUJE€ HOBOHM HJieW, MPUBHOCSIIEH BKJAJ B HAayyHOE 3HAHUE; B BUJE 3aMbICia
JKCIIEPUMEHTA sl POBEPKH TMIIOTE3bL; B BHJIE PA3BUTHS HAyYHOU HUJIeH; B BUJE U300pETeHMUS,
UMEIOLIEr0 MPHUKJIAJHYI0 LEHHOCTh, B  BHJE  IUIAHHPOBAaHMS  HOBBIX  oOiactei
IIPUMEHEHHUs HAYYHOM, WHXXCHEPHOU NeATEIbHOCTH. HecMOTps Ha 3HAUUTEIBHOE IIEPECEUCHUE
C €CTeCTBEHHOHAYYHBIMH YMEHHUSIMH M HaBBIKAMH, KPEaTUBHOE MBIIIIJICHHE B (pu3mke Oosiblie
c(hOKyCHPOBAHO:

. Ha TpOIECCE BBIABMKCHHUS HOBBIX HJEH, a HE HAa NPUMEHEHUH YK€ H3BECTHBIX
3HAHUMH;
. Ha OpPUTMHAIBHOCTH npeyaraéMbIx IMOJIXOJIOB Y peleHui (pum

YCIIOBHH, YTO OTBETHI UMEIOT CMBICI U IICHHOCTB);

o Ha OTKPBITHIX TMpoOJIeMax, MOMYCKAIIUX albTCePHATHBHBIC PEIICHUS M MOTOMY
TPeOYIOIMMX CepUU NPUOTMKEHUN U YTOUHCHHH;

o Ha croco0ax U MPoIecce MOTYYCHUS PEIICHUs, a He Ha OTBETE.



DOYyHKIUOHATbHASA

TPaMOTHOCTH

CocraBasiomme (QYHKIMOHAJIBHOMN rPaMOTHOCTH Ha YpoOKax

ACTPOHOMMUH

dunancosas

rPaMOTHOCTH

COBOKYNHOCTh 3HaHMI, HAaBBIKOB U YCTAaHOBOK B cdepe (hUHAHCOBOIO
MOBE/JICHUS 4YelIOBeKa, BEAYIIMX K VYIYULIICHUIO OJarococTOSHUS |
MOBBILIECHUIO Ka4ecTBa KU3HU.

I'no6annHbIe

KOMIIETCHIIMHU

Coueranne 3HAHWN, YMEHUMW, B3MVISIIOB, OTHOLIEHWH M ILIEHHOCTEH,
YCHENTHO  TPUMEHAEMBIX  MpPU  JIMYHOM I  BHUPTYaJIbHOM
B3aUMOJICHCTBUU C JIIOJIBMH, KOTOpbIE TpPUHAAJEKAT K JPyrou
KyJIbTYpHOM cpene, W TMpU Y4YaCTUU OTACNbHBIX JIMI B PEIICHUU
r1100abHBIX TpoOIeM

KpeaTtuBHoe

MbIIIJICHHUE

CrocoOHOCTh MPOAYKTUBHO y4acTBOBaTh B MpoIecCe BHIPAOOTKH,
OLIEHKM | COBEPIICHCTBOBAHUHU WJCH, HANpaBICHHBIX Ha TIOJy4yeHHE
MHHOBAIIMOHHBIX ¥ 3()()EKTUBHBIX pELIeHUH, W/WIK HOBOIO 3HAHU,
u/unn 3QQPEKTHOTO BHIPAKEHHUSI BOOOPAKECHHUS.

EcrecTBeHHO-HAy4YHAasd

CriocoOHOCTh yelloBeKa 3aHMMAaTh AKTUBHYIO TPAKIAHCKYIO MO3HUIIMIO
II0 BOIIPOCaM,  CBSI3AHHBIM  C €CTECTBEHHO-HAayYHBIMM  HJEIMU U

rpaMoOTHOCTh
TEXHOJIOTHUSIMU TTPOMBIIIUICHHOTO TIPOU3BO/ICTBA.

YurareabcKas CriocoOHOCTD YeI0BEKa MIOHUMATh U MCIOJIB30BATh ITHCHMEHHOE TEKCTEHL,

IrPAMOTHOCTD Pa3MBIIUIATh O HUX W 3aHUMAThCS YTCHUEM, UYTOOBI JIOCTUTATh CBOMX
1ened, pacmupsATh CBOM 3HAaHUS ¥ BO3MOXXHOCTH, Y4YacTBOBATh
B COLIMAJILHOMN KU3HU

MareMaTH4yecKas Cnocob6HOCTh  (OpMYITHpPOBATh, TMPUMEHITH U HHTEPIPETUPOBATH

IPAMOTHOCTD MaTeMaTHUKy B Pa3HOOOPa3HBIX KOHTEKCTaX: MPUMEHSITh MaTEeMAaTHUECKUE

pacCCyXKaACHUsA; UCIIOJIb30BATh MAaTEMATUUCCKUEC ITOHATHUA U HHCTPYMCHTBI




IIpuaoxenne 8
OueHOYHBINH MaTepHuaJl AJs MPOBeAeHU POMEKYTOYHOM aTTecTallu (1eMOBepCHst)

10 xkiaace

1. Kak Ha3bIBAT JMHHMI0, B KaXIA0il TOYKe KOTOPOH MOC/JeI0BATEJbHO HAXOIWJIOCH,
HAXOAUTCSH MU OyJAeT HAXOAUTHCS ABUIKYLIeecs Tesio?
l.TpaekTopus 2.mepeMelieHne 3. nyTh

2. ABTOMOOWJIb TIpoexajl Mo KOJbLeBO# aopore, AJuHAa KoTopo 50 kM. Yemy paBHBI
NpoiaeHHbI aBTOMOOMIeM nyTh L 1 Mmoay.b ero nepememenust S?

1.L=50 kM, S=0 kM. 2. L=S=100 xm.

3.L=100 kM, S =0 kM. 4. L=S=0xm.

3. /IBHKeHHe TeJIa 321aH0 ypaBHeHueM X =8 - t -5 t2. YckopeHue Tes1a paBHO...
LSw/c 2.10m/c”  3.-5wm/c®.  4.-10 m/c’.

v, MiC T
PEE] B
4. Ilo npuBeaénnomy rpadguky onpeaeanTe, B Kakue MOMEHTHI BpeMeHHU 0l !
Tea0 ABHkKeTCs: 0e3 yckopeHusi? 5| !
1. Ot 0 1o 3c. 2.0t 3 ¢ 5o 5¢ o .
3. 010 10 5c. 4. HeT npaBUJIBHOTO OTBETA 12 3 4 tc
Puc. 1

5. Uemy paBHa KHHeTHYeCKasi JHeprus teja maccoid 10 Kr, ABHKYIIErocsi €0 CKOPOCTHIO 2
m/c?
1. 10 Ix. 2.20 Ix.  3.100 Ox. 4.0 dx.

6. Tenesxxkka Maccoil 3 Kr, IBHXKYLIAAICH CO CKOPOCTHIO 4 M/C, CTAJIKNBAETCS C HEMOABUKHOM
TesaeKKoN Maccoil 1 Kr u cuenuisiercs ¢ Heil. Yemy paBHAa CKOPOCTH 00eHX TeJIesKeK IocJie
B3auMoaecTBusA?

1.3 m/c. 2.2m/c. 3.1,5m/c. 4.1wm/c.

7. Anddy3us B razax npoucxoauT ObICTpee, 4eM B TBEPIAbIX TeJIaxX, TAK KaK?
1. Monexybl TBEpAOTO TeJa TSAKENEe, YEM MOJIEKYJIbI ra3a
2. Monekynbl TBEpAOTO Tejia OOJIbIe, YeM MOJIEKYIIbI Ta3a
3. MOHeKy.HBI TBCPAOTO TCJIa MCHCC MOJABUKHEBI, YEM MOJICKYJIbI I'a3a.
4. Monekynbl TBEpAOTO Tella B3aUMOACHCTBYIOT ciabee, 4eM MOJICKYJIbI ra3a

8. B cocyne naxomurcsa 64 r kuciaopoaa (M=32 r/moub). CKoJIbKO aTOMOB KHCJOPOAa B
cocyne?
1.64%107  2.32%10°  3.12%¥107  4.10%

9. Ha nmarpamme V(T) npeacrasiien rpadguk 3aBHCHMOCTH 00beMa H1€aTbHOIO0 ra3a
MOCTOSIHHOM Macchl 0T a0COIIOTHOM TeMnepaTypbl. Kak Ha3biBaeTcst 3T0T nmpouecc?
1. OTBeT HEOqHO3HAuUHBIH 2. 30TepMHUUECKU.

3. U3oxopHbIii. 4. 1. U3006apHbIii.
PJ\




10. IIpu xaxoii Temnepartype no mkaje KeabBuHa kunur Boga?

1.373 2.273 3.0 4.173
11. Yemy paBHa pa0oTa, coBeplIEHHAsA ra30M MPH Mepexoae u3 P.Ma 4
cocTosinus 2 B coctosinue 1? a4 1 i Lz

1.1.10 ik 2.40 ik 3.-40 Tx 4. 80 [k

B
-

0 10 20 Vim
12. Yemy paBHA HANPSZKEHHOCTH IJIEKTPUYECKOI0 M0JIA, KOTOpPOoe

aeiicrByer Ha 3apsia 9 HKa cuooit 18 MmH?
1. 2MB/M 2.2uB/M 3.0,5MB/Mm 4.0,5kB/™m

13. Kak u3MeHHUTCH CHJIa KYJIOHOBCKOI0 B3aMMOCICTBHA MKy ABYMS OIHHAKOBbIMH
IIAPMKAMH NPH YBeJIUYCHUH PACCTOSHUS MexK1y HUMH B 2 pa3za?

1. YBenuuutcesa B 2 paza. 2. YMEHbIIMUTCS B 2 pasa.
3. Ymenbmurcs B 4 pa3z. 4. He usmenurcs

14. Kak u3MeHHUTCS 3JIEKTPOEMKOCTD IJIOCKOT0 KOHIEHCATOPA NMPHU YBEJIUYEeHUM TJI0IATH
IUIACTHH B 4 pa3a?

1. He uamenurcs. 2. YMenpmures B 2 pasa.
3. VBenmuuutcs B 4 pasa. 4. YMenpmmrcs B 4

15. Onpenennre 061ee CONPOTUBJIEHNE LEMHU, €CJAH

R1= 10 OM; R2= 5 OM; R3= 10 Om
1.250m 2.150m 3.60m 4.200m

16. barapes ¢ 9/1C 12 B noakioveHna k nenu ¢ Harpy3koii 8 Om. Ilpu koporkom
3aMbIKAHUM B Henu nporexkaet Tok 1 A. KakoBo BHyTpeHHee CONPOTHBJIEHNE HCTOYHUKA
TOKa?

1.0,75 Om. 2.10m. 3.4 Om. 4.7 Om.

17. DnekTpUYeCKH TOK B MeTa/LIaX 00ecrneYuBalT

1. DnexTpoHBI. 2. Monekynsl.

3. IlonoxuTENbHBIE HOHBI U OTPUILIATEIbHBIE HOHBI. 4. DNeKTPOHBI, TOJOKUTEIbHBIE
MOHBI U OTPULIATEIIHBIE HOHBI

18. C yBeanuyeHneM TeMnepaTypbl MeTa/lj1a ero CONpoOTHBJICHHE. ..
1. yBenuunBaercs; 2. yMEHBIIAETCS; 3. oCTaéTcsi HEM3MEHHBIM.

19. CBoOoaHbI€e 3apsiAbl B MeTAJJIaX 00Pa3ylOTCH B pe3yJbTare:
1. Peakuuu 31€KTPOJUTUYECKON JUCCOLIHAIIIY.
2. TepMO3JIEKTPOHHON IMHUCCHH.
3. Pa3pbiBa 37€KTPOHHBIX CBA3EH MEXAY COCETHUMU aTOMaMH.
4. OTpbIBa 3JIEKTPOHOB C BEPXHUX IHEPTETUUECKUX YPOBHEN aToMa.

20. HazoBuTe HOCUTeJIEH TOKA B MOJYNPOBOJIHUKAX:
1. ITpoToHBI. 2. IlonoxXuTenpHble HOHBI U 3JIEKTPOHBI.
3. DHEKTPOHBI U «IABIPKU». 4. DIEKTPOHBI. 5. WoHsl.



11 kiaace

1. Bvibepume éepuulii omeem u3 uucia nPedioHceHHbIX 6aPUAHMOG
1) Kak Ha3pIBalOT CHJYy, C KOTOPOW MArHMTHOe IoJie JAelCTBYeT HAa  TOYEYHYI0
ABHMAKYIIYHOCH 3aPS’KEHHYI0 YacTuuy?

A) Cuna Apxumena, b) Cuna Ammnepa; B) Cuna Jlopenma
2) Kak Ha3bIBAWT TOK, CHJIa KOTOPOr0 C Te4YeHHMEeM BpPEeMeHH H3MEHSeTCH Io
rapMOHUYECKOMY 3aKOHY?

A) IOCTOSIHHBIN AJIEKTPUYECKHUM TOK;

b) mepemMeHHBbI# JIEKTPUUECKHI TOK

B) Tok mpoBoaumocTu
3) Kak Ha3pIBaeTCs CaMONPOM3BOJIbLHOE /IeJIeHUEe MATEPUHCKOI0 sIIPa HAa ajib(a-4acTuuy u
ao4yepHee sApo?

A) anbda-pacnan; b) 6era-pacnar; B) ramma-pacnan
2. Cchopmynupyiime npasuno dypasuuka.
OTBET

3. Hanpsaosicenue 3axcuzanusn Heonogoi namnot paeno 150 B. Oovacuume nouemy smo 1amna

2opum 6 cemu nanpaycenue 127 B, ecnu mok nepemennutii?
OTBET

4. Yuenuk 3zamemun, umo nanka onunoiut 1,2 m, nocmaeieHnas éepmuKkaivbHo, omopacvieaem
mensy onunou 0,8 m. /nuna menu om oepesa ¢ mo xyce épemsa 0Kazanacy 6 5 paz donvuie
onunsl naaku. Kakoea eévicoma depesa

5. Cpeou paouoaxmuenvix 3azpaznenuii, evizeannvix asapuei na 110 «Maaky 29 cenmaops
1957 200a, naubonee onacHblMu AGIAIOMCA 00120H4CUBYUIUE NPOOYKMbL 0e/IeHUS, MaKue, KaK
cmponyuit-90 u yesuit-137. Boiuuciume, ckoibKo epemeHu 00NHCHO RPOUMU K MOMEHMY),
K020a akmueHocmb Imux 3azpasHenuu ymenvuwiumca 6 10 paz. Ilepuoowr noaypacnaoa
cmponyus — 28 nem, yezusn — 30 nem.



